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ABSTRACT 

Two new compounds, u-(2,3,7,8,12,13,17,18-octaethylporphyrin]-bis- 
[tricarbonylrhenium(1) | , (C3gHyyNy) [Re (CO)3]2 and a salt of a mono- 
cationic porphyrin acid, octaethylporphinium tri-u-chlorohexacarbonyl- 
dirhenate(I), (C3gHy7Ny) [Re (CO) 6C13]7, have been synthesized by the 
reaction of a 2:1 mole ratio of rhenium pentacarbonyl and octaethylpor- 
phyrin in refluxing decalin under argon. The structure of the latter 
was determined from three-dimensional diffractometer data. A total of 
10,792 independent reflections was measured. The compound crystallizes 
in the monoclinic space group P2,/a with a unit cell of a = 18.140(3), 
b = 19.847(3), c = 13.625(2)A, B = 111.64(2)°. There are four molecules 
in the unit cell. The structure was solved by heavy-atom methods and 
refined by least-squares techniques to a conventional R index of 0.045 
for the 5995 reflections having I 2 30, - The porphyrin monoacid cation 
has three coplanar pyrrole rings with the plane of the fourth ring tilted 
by 8.6° from the mean plane of the other three. Evidence indicates that 
the nitrogen atom in che tilted ring has sp? hybridization. The anion, 
which was hitherto unknown, consists of two rhenium atoms bridged by 
three chlorine atoms. Three carbonyl groups complete the octahedral 
coordination on each metal atom. There is a water molecule of crystal- 
lization which is involved in hydrogen bonding with the pyrrole nitrogen 
atoms of the cation. The salt could also be prepared using a 1.5/1 
Re(CO) ,C1/H,OEP mixture with (H-OEP)Re(CC) , as the other product. Anal- 
agous compounds could be made using mesoporphyrin IX dimethyl ester 


and Re(CO)<Br, but the monocationic porphyrin species could not be ob- 


tained when meso-tetraphenylporphyrin was used. 


ean a eet 
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3 
~ 
\ INTRODUCTION 
‘ne metal-carbonyl insertion method™ has been found usefui for the 
preparation of bimetallic porphyrin complexes of rhodium, rhenium, and 
technetium. Metal carbonyl halides are mcre reactive reagents than 
metal carbonyls for the synthesis of bimetallic complexes of porphyrins 
as well as bimetallic solts of porphyrin acids For example, dimeric 
rhodium dicarbonyl chloride reacts with ree NC benzene at ambient 
temperature or in boiling chloroform to form a dirhodium porphyrin com- 
plex or a dirhodium salt of a porphyrin diacid.?*!° In the present work 
it was discovered that dimeric rhenium tetracarbdonyl halides are also 
capable of reacting with porphyrin in refluxing decalin to form a mono- 
rhenium or a dirhenium porphyrin complex as well as a salt complex of a 
porphyrin monoacid.!! This salt contains a hitherto unreported anionic 
dimeric halocarboayl rhenium complex, tri-y-halogeno- hexacarbonyldirhen- 
ate(I). The structure of the salt containing chlorine as the halogen 
and octaethylporphinium monoacid as the cation has been elucidated by 
several means, primary among them being an x-ray structural analysis. A 
preliminary communication on this work has been published. !1 
Only a few porphyrin acid structures have been reported. Moet of 
these have been porphyrin diacids. The earlier studiear revealed mac- 
rocycles with large deviations from planarity, presumably because of 
the non-bonded interactions between the four imino hydrogen atoms.’ 
However a more recent report on the structure of an H, OEP2*+ salt (OEP = 
octaethylporphyrin anion) showed that the macrocycle in that case was 


nearly planar. !° Monoacid porphyrin cations are uncommon. Samuels, 


Shuttleworth, and Stevens!? reported the preparation of a tri-iodo de- 


rivative of octaethylporphyrin. A later x-ray structure determination, 
reported by Hirayama et. al. in a short communication, revealed that 
this compound should be fcrmuleted as (H,0EP)*1,~.5 While the macrocycle 
in this case shows some deviations from planarity, the H-H contacts 
inside the porphyrin "hole" are still too short if the pyrrole nitrogen 
atoms are assumed to be trigonally hybridized. Thus vartial sp3 hybrid- 
ization of the nitrogen atoms has been proposed for both the monocationic 
and dicationic octaetiylporohyrin salts.>»!9 such a hybridization would 
be necessary to explain the proposed hydrogen bonding in the H,,OEP2+ 
structure. !° 

In all of the porphyrin acid structures so far reported, the data 
have not been of sufficient quality to examine these suggestiors ade- 
quately. However in the present case, crystals of excelient quality 
were available. Thus in addition to elucidating the nature of the 
material obtained in the synthetic procedure, a full x-ray analysis 
promizved to shed some light on the nature and conformations of the 


porphyrin acids. 


RESULTS AND DISCUSSION 
Monocation Porphyrinium Tri-y-halogeno-hexacarbonyldirhenate(I). 

When a mixture of Re(CO);Cl and H,OEP in a 2:1 mole ratio was 
refluxed in decalin under argon and then allowed to stand at room 
temperature, a large quantity of burgundy colored crystals formed, 
leaving a solution of dirhenium octaethylporphyrin complex, 
oEP[Re(CO) ,],. The burgundy colored substance was recrystallized from 


dichloromethane/cyclohexane as dark red crystals, (I), mp 215-220°. The 
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Structure of the new compound was formulated as (H,0EP)* [Re,(CO),c1,]~, 
monocation octaethylporphinium tri-y-chlorohexacarbonyldirhenate(I), 
based on elemental! analysis, spectroscopic data, and a single-crystal 
x-ray diffraction analysis. 

Compound I has visible absorptions in dichloromethane at 390 
(Soret band), 530, 555, 570, and 602 nm. The visirle spectrua is 
extremely similar to that of monocation octaethylporphinium trifodide, 
(H,OEP)*-1,~ (the only previously known porphyrin monocation salt)> and 
is distinctly different from that of the dication salt, (H,OEP)***2c1~ 
(Figure I).© When ethanol is added to the dichloromethane solution of 
I, the visible spectrum reverts to that of meta) free octaethylporphvrin 
H,OEP. The infrared spectrum of I in the solid state (KBr peilet) has 
two broad peaks at 2350 and 3375 cm! attributed to stretching vibrations 
of the two chemically independent N-H bonds, and three strong metal-car- 
bonyl stretching bands at 1950, 2020, and 2050 cm-!. The far-infrared 
spectrum of I (in Nujol) has two broad metal-halide stretching peaks at 
200 and 250 cm™!, The pmr solution of I in deuteriochloroform shows 
two sharp peaks at 1.90 (t) and 4.20 (q) & for the ethyl substituents 
and two broad peaks at 10.70 and -3.50 & for the bridged rethine pro- 
tons and the pyrrolic N-H protons, respectively. 

The new cotpound I is moisture sensitive and thermally unstable. 
It is fairly siable in dry methylene chloride, tetrahydrofuran, and 
ethylacetate but decomposes immediately in alcohols, acetone, and water 
to free octaethylporphyrin, H,OEP. It can be kept under argon for 
several days without decomposition in a vacuum desiccator stored ina 


refrigerator. However, it decomposes gradually to dirhenium octaethyl- 


porphyrin as indicated by its visible absorption spectrum. Thi. +sehavior 
was confirmed by heating a puriftec sample of I in decalin under argon 
(Figure 2). Dirhentum octaethy!porplyrin formed in the supernatant while 
the undecomposed burgundy colored solid of I remained at the bettom of 
the reaction flask. The umount of the dirhenium octaethy)] porphyrin 
varied with the heating time and temperature. Prolonged heating of 1 

in refluxing decalin caused further decomposition to monorhenium octa- 
ethylporphyrin, (H-OEP)Re(CO) ,, as indicated by its visible absorption 
spectrum. !! 

By reaction of H MPIXDME with stoichiometric quantities of Re(CO) Br 
or [Re (CO) ,Br] 2 in refluxing decalin under argon, an analogous salt-like 
complex of I was prepared: (H ,MPIXDME} *[Re, (CO) <Br4]~, (II), monocation 
mesoporphyrinium IX dimethyl ester tri-y-bromo-hexacarbonyl dirhenate(I). 
This complex has chemical and spectrescopic properties similar to that 
of { (Figure 3). Therefore, a structure identical to that of I is pro- 
posed for II. 

On the basis of the stepwise changes of visible absorption spectra 
of the reaction mixture and the x-ray crystal structure of I, the fol- 


lowing reaction scheme was proposed. 


H20EP + Re(CO),cl —-~———-——»5 (H-OEP)Re(CO), + HCl + 2CO+ 
(H-OEP)Re(CO), + Re(CO),Cl ——--—--> oP[Re(CO),], + HCl + 2COt 
2Re(CO)sC1 9 -———---——-—_—-----» [Re(co), cl], + 2cot 
[Re(co),C1], + HCl -————--—--~-» ut[Re,(CoO),C1,]" + 2C0t 
H,OEP + HCL 9 ————————————)  (H,0EP)*c1~- 


(H,0EP)*C1- + Ht[Re,(CO),C1,]- ——> (H,0EP)+[Re,(CO),C1,]~— + HCl 


— 


2H OEP + GRe(CO).,Cl — ~9(H,0EP)*{Re,(CO),C1,]~ + OEP[Re(CO),], + HCI* 


+ 8COt 


Because of the instability of meso-tetraphenv! porphine monocation,®*7 


none of the corresponding monocation tetraphenylporphinium analcgues could 
be prepared; possible reasons for this instability are outlined by 
Fleischer.® 
X-Ray Structural Data 

A preliminary study on the single crystal x-ray diffraction analy- 
sis of (1) has already been reported.!! It is an fonic compound with 
the porphyrin moiety present as a monocationic species, H,OEP*. In the 
antonic species [Re, (CO), C14}, the two rhenium ions have octahedral 
coordination. They are joined by three bridging chlorine atoms. Three 
carbonyl groups on each metal ion comrlete the coordination. ORTEP!3 
drawings of the compound are shown in Figure 4. Figure 4a also shows 
the nomenclature for the different types of carbon atoms and the desig- 
nations for the four rings. A stereoview of the entire formula unit, 
including a water molecuie of crystallization, is shown in Figure 5. 
A. Cation 

The imino hydrogen atoms appear to be localized on Rings A, B, and 
C. Such a localization was postulated for the H,OEPT cation as found 
in the tri-iodide salt... The hydrogen atoms in that study were not 
located directly, but the C,-N-C, angle for one ring was reported as 
102° as compared tc the values of 109° and 110° for the other . 10 
crystallographically independent rings, which presumably bear imino 
hydrogen atoms. A similar difference is noted in the present case. 


Bond lengths and angles are tabulated in Table I. Some non-bonded con- 


tacts of interest are aisu shown. Ring D, the pyrollenine ring, has a 
C,-N-C, bond angle of 105.3(6)°, while the analogous angles on the other 
three rings are 110.6(6)°, 108.3(6)°, and 110.8(6)9. These values cor- 
respond to those tabulated by Hoard!* for pyrrole rings respectively 
lacking and carrying an N-H bond in free base porphyrins. 

Unlike the earlier studies, electron density peaks corresponding 
to the imino hydrogen atoms were found in the present case, thus conf irm- 
ing the localization of the hydrogen atons. No evidence of any electron 
density corresponding to a hydrogen atom bonded to N(4) (Ring D) was 
found, 

Of particular interest is the planarity of the cation. The free 
base of octaethylpor’hyrin is essentially pianar. The structure of meso- 
tetraphenylporphyrin, H,TPP, has been reported as planar in a tric)inic 
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crystalline modifification’”’ and as non-plane> in a tetragonal crystal- 
line modification.!® Three structures of divalent cationic porphyrin 
species have been reported. In the two earlier studies, both of which 
involved meso-substituted porphyrins, the cations are decidedly non- 
planar.’ In these non-plan.s species, the symmetry of the cations 
may be described as S,° The non-planartty of these cations has been 
postulated as a mechanism for relieving the crowding of the imino 
hydrogen atoms. In a much more recent study, the 4 ouP?* cation, as 
observed in a crystalline salt formulated as (4, 0EP2*) [Rn(C1,) (CO), ] >, 
is nearly planar.!° 
As in the earlier study,” the monovalent H,OEPt cation in the pre- 


sent work has three of the four pyrrole rings (A,C,D) approximately 


coplanar. Information on least squares planes is given in ‘abie II. 


As te normally found the individual pyrrole rings are planar. For 
rings A, C, and D the interplanar angles between adjacent pyrrole rings 
are 3.2° and 2.7°. The tusximum deviation of an atom from the mean plane 
of these three rings is G.O7A (for C{2)). The fourth ring (B) is tilted 
by 8.6° from the plane of the other three rings. By way of comparison, 
this angle ia 14° in the trifodide salt. In the current study, inter- 
planar angles between Ring B and the adjacent rings are 7.9° and 9,89, 

It is believed that this deviation from planarity is due in part 
to the tight H-H contacts of the imino hydrogens. Ring B, the one which 
is not coplanar, bears the imino hydrogen atom which comes in closest 
contact with the other two imino hydrogen ctoms. However this deviation 
from planarity is still not sufficient to relieve the tight ccntacts 
completely. In the present case, the H-H contacts are still - 1.5-1.6A 
if we assume trigonal hybridization and a N-H bond length of 1.0A. The 
minimum H-H non-bonded contact is usually taken to be 1.9-2.0A.17 

In both the H, OEP2* salt "and in the trifodide salt of H,OEPT, © 
sp? hybridization of the nitrogen atoms haés been postulated. Such a 
hybridization would be advantageous for a number of reasons. Most 
{mportantly, such a hybridization would relieve the tight Hd-H contacts. 
A second reason would be to explain the hydrogen bonding arrangement 
found in some of these compounds. 

In «he case of the H,OEP2+ salt )° hydrogen bonds are postulated 
between the pyrrole nitrogen atoms and one of the chlorine atoms of 
the anion. For this to occur, the N-H bonds need to point more or less 
directly towards the chlorine atoms, as would be the case if there were 


sp? hybridization of the nitrogen atoms. 


. 10 

In the triiodide salt of #30EPt, 5, no hydrogen-bonding is reported. 
In the present casc there is hydrogen bonding between the pyrrole nitro- 
gen atoms and the water molecule of solvation. Intermolecular contacts 
between pyrrole nitrogen atoms and the oxygen atom of the water molecule 
are shown schematically in Figure 6. N...0 distances are 2.97, 2.99 
and 3.05A for N(1), N(2) and N(4) respectively. These are short enough 
to be considered hydrogen bonding distances. The fourth N..O distance 
(N(3)...0(7)) 4s 3.22, probably too long to be considered a hydrogen 
bond. There are also fairly short intermolecular distances between the 
water molecule and two of the chlorine atoms of the aidan (0(7)-C1(1) 3.434; 
0(7)-C1(2), 3.464) but these are probably too long to be considered 0...C1 


hydrogen bonds. 


At least one of the hydrogen bonds should involve an imino hydro- 
gen atom, especially since N(4) has no hydrogen atom of its own, and yet 
is implicated in the hydrogen bonding scheme. The observed hydrogen 
atom positions would indicate that N(2) has at least some degree of sp? 
hybridization, whereas N(1) and N(3) are trigonally hybridized. H(1) 
and H(3) are 0.13 and 0.044 respectively out of the planes defined by 
the pyrrole rings to which they are bonded. The bond angles also indi- 
cate trigonal hybridization. On the other hand H(2) is 0.67A out of 


the plane of Ring B in the direction of the water molecule. The N(2)- 


2 


H(2)..0(7) an-ie is 148°. The problem of tight H-H contacts is also 
eliminated. The three H-H contacts are now 2.62A (H(1)-H(2))3 3.00 (H(1)- 
H(3))3 and 2.344 (H(2)—-H(3)}. If the hydrogen atom positions are given 
idealized values (assuming sp? hybridization for N(2), trigonal hybrid- 
ization for N(1) and N(3), and a N-H bond length of 1.0A) the correspond- 


ing H-H contacts are 2.22, 2.23 and 2.194, 
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A caveat should be observed here. The positions of hydrogen atoms 
are 7ifficult to locate when heavy, highly scattering atoms such as rhenium 
and chlorine are present and the accuracy of these positions is quite low. 
The N-H observed bond lengths in this case are certainly underestimated and 
the angles involving H(2) differ considerably from ideal values. Thus the 
observed hydrogen atom positions should be viewed as merely an indication 
of the nature of the nitrogen atom hybridization. However, other supportive 


geometric evidence for the suggested hybridization is available. 


“The c,-N-c, angle in Ring B (108.3(6)°) is considerably less 


than that found in Rings A and C (110.6(6)° and 110.8(5)°). In an N- 


substituted porphyrin, ethoxycarbonylmethyloctaethylporphyrin, !8 the 
C,-N-C, angle is 107° on the pyrrole ring which has the substituent on the 
nicrogen atom. There is little doubt the nitrogen atom in this ring 

has sp? hybridization. On the other hand the angle is 110° in the ring 

in which the nitregen atom is trigonally hybridized and bears a hydrogen 
atom, 


The C,-N bond lengths provide inconclusive evidence for this 


hybridization scheme. One would expect a bond length of ~ 1.414 if sp? 


hybridization were present, as opposed to ~ 1.384 if there were trigonal 


hybridization.’ »18 The c-N distances are slightly longer in Ring B 
than in the other rings, but this aifference is not statistically sig- 
nificant. Given the e.s.d. of ~ 0.01A in a bond length, it is not 


unexpected that a difference, if there is one, cannot be observed. 


The average c.-¢ distance of 1.42(1)A is somewhat shorter than 


b 
the usual 1.444, but once again it is difficult to judge the statis- 


b “b 


tical significance vf the difference. The C,-C, distances fall within : 


12 


the range tabulated by Hoard.!4 With the exception of the C.-C -c, 
angles, other bond parameters in the macrocyclic skeleton agree well with 
those tabulated. These angles are larger than expected, espectally 

those involving atoms in Ring B. Opening of the a ie angle would 
further increase the distance between the hydrogen atoms. In an oxo~ 
dipyrromethene where both pyrrole rings bear imino hydrogen atoms, the 
angle is 133°, presumably to relieve the close H-H contacts.!9 since 
Ring D does not bear an imino hydrogen atom, the need for an extension 

of the i el OP angle is eliminated and the angles involving this ring 
are smaller. 

The values for terminal C-C bonds are unusually short. This is a 
common observation for octaethylporphyrin complexes and is probably due to 
thermal shortening. Previous experience has shown that when these bond 
distances are corrected for thermal motion assuming a "riding" model, more 
reasonable values are obtained.2° However, thermal shortening does not com 
pletely explain the short C(35)-C(36) distance. This is undoubtedly short 
because of the unusually long C(18)-C(35) distance. No explanation for 
this long bond length is readily available. The large thermal ellipsoids 
and standard deviations for C(35) and C(36) may indicate some disorder, 
but attempts to resolve this possible disorder failed. This bond length 
was long in separate refinements using both the copper and molybdenum 
radiation data (see experimental section). 

B. Complex Anion 

The sreperative: 21-26 mechanistic?’»28 and spectroscopic2?~3! pro- 
perties of halocarbonyls of rhenium(I) have been extensively studied in 
the past. Four series of halocarbonyl anions of rhenium(I) have been 


reported: [Re(CO)3X3]2, [Re(CO)4X2]7[Re2(CO)7X3]7, and [Rez (CO) ¢XyJ2~.32»33 
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The structure of these anions were deduced from infrared spectroscopic 
data. To our knowledge anions of the type found in the present study, 
[Re, (CO) .X,]; have not been previously reported. No structural data 
have been reported for these anionic rhenium(I) halocarbonyls. How- 
ever the structure of a closely related neutral complex has been re- 
ported. In this compound one of the bridging chlorine ates has 

been replaced by a bis(di henylarsino)methane grcup (abbreviated as dam). 
In the anion in the present work the average Re-Cl distance is 2.51(1)A, 
the average Re-C distance is 1.88(2)A, while the average C-O distance 

is 1.15(2)A. These numbers agree well with those found in Re, (CO), (dam)Cl, 
as do many of the other bond parameters.?5 The Re-C and C-O distances 
also agree with those found in TPP[Re(CO) 2) ." The Re(1l)-Re(2) distance 
of 3.375(1)A is too long to postulate any sort of metal-metal inter- 


acticns. None would be expected. 


C. Molecular Packing 

A stereoview of the packing in the unit cell is shown in Figure 7. 
The reason for all eight terminal carbon atoms being pointed in one 
direction with respect to the porphyrin ring is aeparene frou this figure. 
With this arrangement steric interactions with the porphyrin cation 
related by a center of symmetry are avoided. This was also observed in 
N-ethyoxycarbonylmethyl-octaethylporphyrin.!® The interplanar separation 
between the cation and its centrosymmetrically related nearest neighbor é 
is 3.4, which is the approximate layer separation in graphite. However 
there are no unusually close contacts between atoms in the two macrocycles. 


A listing of the intermolecular contacts < 3.5K are given in Table III. 
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With the obvious exception of the hydrogen bonding distances between the 
cation and the water molecule, and with the possible exception of the 
C1(2)-C(7) and C1(3)-0(7) distances which, though unlikely, may cor- 
respond to weak 0...Cl hydrogen-bonding distances, none of these contacts 


is expected to have any significant effect on the wbserved structure. 


EXPERIMENTAL SECTION 

Materials 

Octaethylporphyrin, H,OEP, was purchased from Strem Chemical Co.; 
Dirhenium decacarbonyl, Re,(CO);9, and rhenium pentacarbonyl chloride, 
Re(CO) «C1, were purchased from Pressure Chemical Co.; Decahydronaphthalene 
(decalin) was purchased from J. T. Baker Chemical Co., treated with con- 
centrated sulfuric acid, neutralized with sodium hicarbonate solution, 
washed with distilled water, dried over anhydrous calcium chloride over- 
night, filtered, and further dried over sodium wire; finally it was 
distilled under vacuum and stored in a Schlenk tube under argon before 
use. Other organic solvents were reagent grade chemicals, dried over 
type 4A molecular sieve and distilled under argon before use. 

Rhenium pentacarbonyl bromide, Re(CO) Br, and dimeric rhenium tetra- 


carbonyl bromide, [Re(CO),,Br] 5, were prepared by literature procedures. 95-38 


Physical Measurements 

Elemental analyses were performed by Schwarzkopf Microanalytical 
Laboratory, Woodside, New York, 11377. Visible spectra were measured 
with a Cary 14 spectrophotometer. Infrared spectra were measured with 
a Beckman IR-8 spectrophotometer. Mass spectra were obtained on a CEC- 


21-104 mass spectrometer. Proton Magnetic resonance spectra were ob- 
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tained using Varian T-60 spectrometers. 


Monocation Octaethylporphir.ium Tri-y-chlorohexacarbonyldirhenate(I), 
(H,0EP)” [Rea (CO) gClal™, (D 

A mixture of 95 mg (0.26 omol) Re(CO)<>C1l and 65.5 mg (0.13 mmol) 
H,0EP was refluxed in decalin under argon. The progress of the reaction 
was followed by visible spectroscopy. The reaction was complete after 
20 hr of refluxing. The decalin solution was then allowed to stand at 
room temperature. A large quantity of burgundy colored crystals were 
collected by centrifugation and washed with decalin and n-pentane. 
Finally, the crude product was recrystallized from dichloromethane/cyclo- 
hexane to give 84 mg (0.07 mmol) dark red crystals, (I), mp. 215-220°. 
Anal. Calcd for ReoC,oHy,7N,0,Cl3: Re, 31.50; N, 4.74; Cl, 8.98. Found: 
Re, 26.25; N, 4.81; Cl, 8.91. The supernatant contained only dirhenium 
octaethy] porphyrin complex, OEP [Re (CO) .]., as indicated by its visible 
spectrum. About 55 mg (0.05 mmol) of the dirhenium octaethylporphyrin 
complex was isolated from the supernatant solution. 

The new complex I was also prepared by heating H,OEP and Re(CO) ,C1 
in a 1:1.5 mole ratio in decalin under argon for approximately 5 hr. 
The supernatant contained only the monorhenium octaethylporphyrin complex, 
(H-OEP)Re(CO)3, as indicated by its visible absorption spectrum. When 
equimolar quantities of H,OEP and Re (CO) Cl were refluxed in decalin un- 
der argon for approximately 3 hr, only the monorhenium octaethylporphyrin 


complex was formed. 


Monocation Mesoporphyrinium IX Dimethyl Ester Tri-y-bromohexacarbonyldi- 


thenate(I), (H,MPIXDME)*[Re,(CO),Br3]; (II). 


The reaction was carried out in essentially the same manner as that 


described above, with rhenium pentacarbonyl bromide, Re(CO) Br, substi- 
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tuted for Re(CO);Cl as the metal source. A 120 mg sample of H,MPIXDME 
(0.21 mmol) and 180 mg (0.44 mmol) of Re (CO) -Br in about 20 ml of 
decalin were heated under argon in ar oil bath. The reaction was ob- 
served to proceed at a temperature of ca. 120° and the progress of the 
reaction was followed by visible absorption spectroscopy. A stepwise 
change in the absorption spectra (Figure 3) and a continuous change of 
color in the reaction mixture was observed. After 5 hr of heating, the deca- 
lin solution was cooled to room temperature. A large quantity of burgundy 
colored substance crystallized out and was collected by centrifugation, 
washed with decalin and n-pentane, and finally recrystallized from ethyl 
acetate/cyclohexane/dichloromethane to give 1&6 mg (0.14 mmol) dark red 
crystals, (II), mp 180-185°. Anal. Caled for RepC, oH, 3N,0,5Br,: C, 36.63; 
H, 3.13; Re, 27.10; N, 4.07; Br, 17.82. Found: C, 35.74; H, 3.26; Re, 
29.74; N, 4.31; Br, 19.58. The supernatant contained only the dirhenium 
mesoporphyrin complex, mP{Re(CO),],, as indicated by its visible ab- 
sorption spectrum. Akout 75 mg (0.067 mmol) of the dirhenium mesopor- 
phyrin complex was isolated from the supernatant solution. 

Compound II can also be prepared in essentially the same manner 
as that described above, with dimeric rhenium tetracarbonyl bromide, 
[Re(co),Br]., substituted for Re(CO).Br as the metal source. HyMPIXDME 
(198 mg, 0.33 mmol) and [Re(CO),Br], (304 mg, 0.40 mmol) were mixed in 
about 20 ml of decalin and heated under argon in an oil bath. The 
Teaction was observed to proceed at a temperature of ca. 105° and the 
progress of the reaction was followed by visible absorption spectroscopy. 


Attempted Preparation of meso-Tetraphenylporphyrin Monocation Salt 


The reaction of stoichiometric quantities of Re(CO)5C1 with HgTPP in 


et, ies coe) Te — +hTRBSE Ley _ -% apermereer rs pore € 
(SER was 2 : (SREY, LT Vale SS oag PEER. 
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refluxing decalin under argon, in a manner similar to that used in pre- 
paring the salt-like complex I, resulted in a mixture of the meso-tetra- 
phenylporphyrin dication salt,(H, TPP)t+-2c1-, and the monorhenium tetra- 
phenylporphyrin complex, (H-TPP)Re(CO) 3. 

X-Ray Study 

The crystals of I grew as parallelepipeds elongated along ¢ and 
bounded by {110}. The crystal chosen for intensity measurements 
measured 0.23x0.34x0.44 mm. The crystal was mounted in a capillary at 
an arbitrary orientation, °9 but with the c axis approximately parallel 
to the spindle axis. In the capillary the crystal has remained stable 
for over two years. 

Crystal data are listed in Table IV. Cell dimensions were determined 
by least squares, minimizing the differences between observed and calcu- 
lated 20 values. 24 Cu KO = 1.54178A) reflections, all having 26 in 
the range 50-52.5°, were measured at both + and - 26. A Syntex-Datex 
automated diffractometer equipped with a graphite monochromator was used. 
The systematic absences uniquely determined the space group as P2)/a. 

A set of intensity data were collected on the Datex-Syntex diffrac- 
tometer using Cu r radiation, using the 9-26 method. A total of 4946 
independent reflections were measured out to ca.100° in 206 » the machine 
limit. Of these 3463 were considered observed and were used in the anal- 

ysis. They were corrected for absorption effects using a Gaussian ine- 
gration method. 

From these data the structure was elucidated, which provided the 
basis for the preliminary communication.!! However for a number of 


reasons it was decided to recollect the data using Mo K, radiation 
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(A = 0.71069A) . At the machine limit of 100° in 26, a large percentage 
of the reflections still had intensities which were considered to be 
observed. Collection of the data to a higher sin 6/\ limit would increase 
the accuracy of the structural parameters. Also, the high linear ab- 
sorption coefficient for Cu K radiation (119.5 cm™‘) introduces a large 
systematic error which an absorption correction could only approximately 
correct. Low order reflections are the most affected by abserption ef- 
fects. It is these same reflections which contain a significant contri- 
bution from the scattering power of the hydrogen atoms. One of the hopes 
of this study was to locate the imino hydrogen atoms. In the presence 
of rhenium and chlorine a.oms, which have a high scattering power, lo- 
cating the hydrogen atoms would require a good set of data as free from 
systematic error as possible. 

Therefore the data were recollected on a Syntex P2) diffractometer 
using Mo Ky radiation. The same crystal was used. Intensity data for 


10,792 unique reflections, (26, 


Ae 55°, (sin 8/2) ax = 0.65) were obtained; 
the w scan method was employed with a scan range of 0.6°. The scan rate 
varied from 2°/minute to 12°/minute, depending on the number of counts 
accumulated in a rapid preliminary scan. The intensities were normalized 
to counts/min. Background measurements were taken at both ends of the 
scan with w displaced by 0.7° from the Ko peak; each measurement was made 
for one-half of the scan time. The intensities of the four standard 
reflections were monitored after every 89 reflections. Only statistical 
variations were observed and no corrections were applied. 

Only the 5995 reflections with I 2 30, were used in the analysis. 


The standard deviation o. was determined in terms of the statistical 


I 


1g 


variances of the counts as 07 = a (count) + £0.03 F,)? where Fis 
the observed c cucture factor and a (cout) is the standard dey‘ation 
based solely on counting statistics. 

Absorption corrections were made tothe data using a p scan technique, 
observing the change of intensity of the 521 reflection. The minimum 
intensity observed fur this reflection was 62% of the maximum. A scan 
of several other reflections gave similar results. Structure factors | 
were calculated in the usual way assuming a 50% ideally perfect-50% 
ideally imperfect monochromator mounted in a parellel orientation. 
Determination and Refinement of the Structure 

Because there are four molecules in the unit cell of space group 
P2,/ay no cryst*llographic symmetry is imposed on the molecule. The 
pouitions of the rhenium atoms were found from a Patterson synthesis, 
using the data collected with Cu Ke radiation. The positions of the 


remaining 56 nus-hy¢crogen atoms were found from a series of difference 


Fourier map: . Include’ among these atoms was a pe:k attributable to a 
watec molecule of crystallization. 

Least-squares refinements using block diagonal and finally full- 
matrix methods were carriau out. The function minimized wasgw(F-F.)? 
where w = l/opé. KcTinement using the Cvx, data was not carried beyond 


the sta;e where isotropic temperature factors were used. At this 


stage R = t|F |-|¥ | /tF was 0-106. 
fo) c 0 
Further refinement utilized the Mo K data. The thermal parameters 
of the non-hydrogen atoms were refined anisotropicall;. The large 
number of paraneters required refining the formula unit in blocks, 


alternately 1 “ining the anion and then the cation and water molecule. 
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After several cycles of refinement, AF syntheses were calculatec 
in an effort to locate hydrogen atoms. The three imino hydrogen atoms 
were thus found. However many of the hydrogens on the peripheral atoms 
were not located or were in chemically unreasonable positions. The posi- 
tional parameters of the imino hydrogen atoms were refined. The thermal 
parameters for these three atoms were not refined, but were set as B ® 4.0A2, 
as was the case for all hydrogen atoms. Idealized positions for the other 
hydrogen atoms were calculated except for those on the water molecule. 

A C-H bond length of 1.0A and a staggered configuration for the methyl 
hydrogens was assumed. The contributions from these were added to the 
calculated structure factors but the posi. ons were not refined. However, 
before the final cycles of refinement, new positions were calculated and 
used. The refinement converged with R = 6.046 and R, = rw] FoI-1F, |/twF,2= 
0.047. The final value of the standard deviation of an observation of 
unit weight, defined as low fr I-lF p27 -n 13 was 1.72 for No = 5995 
reflections and N, = 532 variables. In the last cycle of refinement all 
shifts were considerably less thar one standard deviation. There were 
five peaks on the final difference Fourier which were above 1 e/A}, These 
were all close to the rhenium atoms. Neither they nor any other peak 

in the final difference Fourier were believed to have any physical sig- 
nificance. 

Correction for anomalous dispersion were made for all non-hydrogen 
atoms. “° Scattering factors were from Ref.41. The rhenium and chlorine 
atoms were assumed to be in the zero ionization state. No evidence of 
secondary extinction was found. 


The structure was solved and the initial refinement performed on 


21 


the IBM 360/65 and its succescor at Texas A&M, the Amdahl] 470 v/6. Most 
of the programa used have been listed elsewhere.**,"} In addition the 
data collection and data reduction programs used for the molybdenum data 
are those supplied by Syntex Analytical Instruments. Most of the final 
refinements and calculations were performed on a PDP 11/40 computer using 
the Enraf-Nonius Structure Determination Package (SDP). 

The tinal positional and thermal parameters for the not:hydrogen 
atoms and the three imino hydrogen atoms are given in Table V. ‘The final 
calculated positions of the other hydrogen atoms are given in Table VI. 
Tables VII and VIII contain the root-mean-square-components of thermal 
displacement along the principal axes of the thermal ellipsoids: and the 
observed and calculated structure factors respectively. Tables VI-VIIT 


are available as supplementary material. 
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N(1) -C(1) 
N(1) -C(4) 
N(2) -C(6) 
N(2) -C(9) 
N(3) -C(11) 
N(3) -C(14) 
N(4) -C(16) 
N(4) -C(19) 
c(1) -C(2) 
c(1) -C(20) 
C(2) -c(3) 
c(2) -C(21) 
c(3) -C(4) 
C(3) -C(23) 
C(4) -C(5) 
C(5) -C(6) 
C(6) -C(7) 
C(7) ~C(8) 
C(7) -C€(25) 
c(8) -C(9) 
c(8) -C(27) 
C(9) -C(10) 
cC(10)-c(11) 
C(11)-c(12) 
C(12)-c (13) 
C(12)-C(29) 
C(13)-C(14) 
C(13)-¢(31) 
C(14)-c(15) 
C(15)-C(16) 
C(16)-C(17) 
C€(17)-C(18) 
C(17)-C(33) 
c(18)-C(19) 
C(18)-C(35) 
C(19)-C(20) 
€(21)-C(22) 


C(23)-C(24) 
C(25)-C (26) 
€(27)-C(28) 


C€(29)-C (30) 


TABLE I 


Bond Lengths (A) and Angles (deg)? 
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-377(9) 
-351(9) 
-382(8) 
-391(8) 
- 378 (8) 
- 363 (8) 
-367(8) 
- 364(8) 
-406(9) 
- 366 (10) 
-381(9) 
-496(9) 
-407(9) 
- 504 (10) 
-391(9) 
-381(9) 
-417(9) 
-348(9) 
-523(10) 


-458(13) 
-467(12) 
-449(12) 
-480(13) 


-486(11) 


A. Cation 


C(1) -N(1) -C(4) 
C(6) -N(2) --C(9) 
C(11)-N(3) -C(14) 
C(16)-N(4) -C(19) 
N(1) -C(1) -C(2) 
N(1) -C(1) -C(20) 
c(2) -C(1) -C(20) 
c(1l) -c(2) -C(3) 
C(1) -C(2) -C(21) 
C(3) -C(2) -C(21) 
C(2) -C(3) -C(4) 
C(2) -C(3) -C(23) 
C(4) -C(3) -C(23) 
N(1) -C(4) -C(3) 
N(1) -C(4) -C(5) 
C(2) -C(4) -C(5) 
C(4) -C(5) -C(6) 
N(2) -C(6) -C(5) 
N(2) -C(6) -C(7) 
C(5) -C(6) -C(7) 
C(6) -C(7) -C(8) 
C(6) -C(7) -€(25) 
C(8) -C(7) -C(25) 
C(7) ~C(8) -C(9) 


C(7) -C(8) -C(27). 


C(9) -C(8) -C(27) 
N(2) -C(9) -C(8) 
N(2) -C(9) -C(10) 


C(8) -C(9) -C(10) | 


C(9) -C(10)-c(11) 
N(3) -C(11)-C(10) 
N(3) -C(11)-C(12) 
C(10)-C(11)-C(12) 
C(11)-C€(12)-C(13) 
C(11)-C(12)-C(29) 
C(13)-C(12)-C (29) 
C(12)-C(13)-C (14) 
C(12)-C(13)~C(31) 
C(14)-C(13)-C31) 

N(3) -€(14)-C(13) 
N(3) -C(14)-C(15) 
€(13)-¢C{14)-c(15) 
C(14)-C(15)-C(16) 
N(4) -C(16)-C(15) 


N(4) -C(16)-C(17) 


110.6(6) 
108.3(6) 
110.8(5) 
105.3(6) 
106.4(6) 
125.3(6) 
128.2(6) 
107.9(6) 
124.6(7) 
127.5(7) 
107.7(6) 
126.3(6) 
126.0(6) 
107.2(6) 
124.6(6) 
128.1(7) 
131.3(6) 
123.3(6) 
107.4(6) 
128.8(6) 
108.2(6) 
123.8(6) 
128.0(6) 
108.8(6) 
127.6(6) 
123.6(6) 
107.1(6) 
123.5(6) 
129.2(6) 
130.0(6) 
125.6(6) 
105.5(6) 
129 .0(6) 
108.7(6) 
123.3(6) 
127.9(¢) 
107.9(6) 
128.3(6) 
123.6(6) 
107.1(6) 
125.2(6) 
127.7(6) 
129 ..0(6) 
124.1(6) 
110.8(6) 
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¢(31)-C(32) 
€(33)-C(34) 
C(35)-C(36) 


N(1) -H(1) 
N(2) -H(2) 
N(3) -H(3) 
N(1) -N(2) 
N(1) -N(4) 
N(2) -N(3) 
N(3) -N(4) 
N(1) -N(3) 
N(2) -N(4) 
C(5)-C(15) 
€(10)-C(20) 


Re(1)-C1(1) 
Re (1)-C1(2) 
Re (1)-C1(3) 
Re(1)-C (37) 
Re(1)-C(38) 
Re (1)-C (39) 
Re(2)-C1(1) 
Re (2)=-C1(2) 
Re(2)-C1(3) 
Re(2)-C(40) 
Re(2)-C (41) 
Re(2)~C (42) 
€(37)-0(1) 
C(38)-0(2) 
C(39)-0(3) 
C(40)-0(4) 
€(41)-0(5) 
C(41)-0(6) 
Re(1)-Re(2) 


1.472(10) 
1.472(12) 
1.262(18) 


-62(7) 

-84(7) 

-62(8) 

-002(9) 
-908(9) 
-940(9) 
-945(9) 
- 226 (8) 
-113(9) 
-782(10) 
-883(10) 


AALFHNHNHNM WOOO 


-517(2) 
-501(2) 
-493(2) 
-889 (8) 
-852(10) 
-877(8) 
-530(2) 
2509 (2) 
-501(2) 
-091(9) 
-897(9) 
-867(9) 
~142(8) 
1,191(9) 
1.138(8) 
1.158(9) 
1.125 (8) 
1.159(9) 
3.375(1) 
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€(15)-C(16)-C(17) 
C(16)-C(17)-C(i8) 
€(16)-C(17)-C(33) 
C(18)-C(17)-C(33) 
C(17)-C(18)-c(19) 
C(17)-C(18)-C(35) 
C(19)-C(18)-C (35) 
N(4) -C(19)-C(18) 
N(4) -C(19)-C(20) 


C(18)-C(19)-C(20) | 


C(1) -C(20)-C(19) 
C(2) -C(21)-C(22) 
C(3) -C(23)-C(24) 
C(7) -C(25)-C(26) 
C(8) -C(27)-C(28) 
C(12)-C(29)-C (30) 
C(13)-C(31)-C(32) 
C(17)-C(33)-C(34) 
C(18)-C(35)-C (36) 
C(1) -N(1) -H(1) 
C(4) -N(1) -H(1) 
C(6) -N(2) -H(2) 
C(9) -N(2) -H(2) 
C(11)-N(3)-H(3) 
C(14)-N(3) H(3) 
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C1¢1)-Re(1)-C1(2) 
C1(1)-Re(1)-C1(3) 
C1(1)-Re(1)-C (37) 
C1(1)-Re(1)-C (38) 
C1(1)-Re(1)-C(39) 
C1(2)-Re(1)-C (37) 
C1(2)-Re(1)-C (38) 
C1(2)-Re(1)-C(39) 
C1(3)-Re(1)-C(37) 
C1(3)-Re(1)-C (38) 
C1(3)-Re(1)-C(39) 
C(37)-Re(1)-C (38) 
C(37)-Re(1)-C(39) 
C(38)-Re(1)-C(39) 
C1(1)-Re(2)-C1(2) 
C1(1)-Re(2)-C1(3) 
C1(1)-R3(2)-C (40) 


C1(1)-Re(2)-C(41) © 


C1(1)-Re(2)-C (42) 
C1(2)-Re(2)-C1(3) 
C1(2)-Re(2)-C(40) 
C1(2)-Re(2)-C(41) 
C1(2)-Re(2)-C(42) 
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| 
| 
C1(3)-Re{2)-C(40) 96 
C1(3)-Re(2)-C(41) 92 


C1(3)-Re(2)-C (42) 173. 
C(40)-Re(2)-C(41) 88. 
C(40)-Re(2)-C (42) 88. 
C(41)-Re(2)-C(42) 89. 
Re(1)-C1(1)-Re(2) 83. 
Re(1)-C1(2)-Re(z) 84. 
Re(1)-C1(3)-Re(2) 85. 
Re(1)-C(37)-0(1) 177. 
Re(1)-C(38)-0(2) 177. 
Re(1)-C(39)-0(3) 179. 
Re(2)-C(40)-0(4) 179. 
Re(2)-C(41)-0(5) i777. 
Re(2)-C(42)-0(6) 178. 


® Some nonbonded distances of interest are also given. 
indicate corrections for thermal motion. 
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.8(3) 

.7(2) 

9(3) 

9(3) 

7(4) 

9(3) 

93(6) 

70(6) 

02(6) 
7(7) | 
8(8) 

2(7) 

1(8) 

5(8) 

7(8) 


Asterisks 


a 


TABLE II 
Least Squares Planes 
° 
A. Deviations (A) From Planes 


Plane l Plane 2 Plane 3 Plane 4 Plane 5 Plane 6 Plane 7 


N(1) 0.007 -0.027 -0.008 ~0.003 -0.298 0.106 0.102 
N(2) 0.127 0.027 0.092 0.208 “0.009 0.095 0 183 
N(3) -0.013 -0.027 -0.024 0.109 -0,504 ~-0.002 - .016 
N(4) -0.024 0.027 -0.015 0.009 -0.677 0.117 2.013 


C(1) 0.040 0.044 0.036 -0.008 -0.373 0.203 0.148 
C(2) 0.102 0.082 0.091 0.016 ~0.196 0.273 0.243 
c(3) 0.050 -0.020 0.026 -0.018 -0.072 0.165 0.199 
c(4) 0.035 -0.043 0.008 0.014 -0.094 0.105 0.154 
c(5) ~0.107 -0.226 -0.147 -0.100 -0.111 -0.096 0.006 
C(6) 0.002 -0.133 -0.042 0.057 0.018 ~0.040 0.088 
C(7) -0.189 -0.371 -0.247 -0.105 -0.022 ~0.295 -0.107 
c(8) -0.091 -0.266 -0.147 0.036 0.017 ~0.225 -0.039 
c(9) 0.078 -0.047 0.035 0.204 -0.005 -G.011 0.112 
C(10) 0.094 -0.007 0.058 0.255 -0.108 -0.001 0.095 
C(11) 0.052 0.001 0.030 0.213 -0.331 0.000 0.036 
C(12) 0.060 0.034 0.045 0.258 -0.444 0.001 0.011 
C(13) 0.009 0.024 0.000 0.183 -0.674 -0.002 -0.055 
C(14) = -0.041 -0.009 -0.038 0.094 -0.708 0.002 -0.067 
C(15)  -0.049 0.027 ~0.035 0.054 -0.860 0.057 -0.071 
C(16) -0.023 0.064 -0.004 0.034 -0.830 0.130 -0.016 
C(17) 0.004 0.139 0.036 0.033 -0.958 0.221 0.013 
C(18) -0.046 0.082 -0.016 ~0.059 -0.946 0.198 -0.005 
C(19) = -0.062 0.014 -0.046 -0.073 -0.771 0.135 -0.004 
C(20) ~0.007 0.047 0.003 ~0.055 -0.603 0.200 0.084 
0(7) 2.254 2.228 2.241 2.304 1.844 2.311 2.304 


B. Angles (deg) between Least-Squares Planes 


Plane 2 Plane 3 Plane 4 Plane 5 Plane 6 Plane 7 


Plane 1 2.1 0.6 1.9 7.7 2.7 1.4 
Plane 2 1.5 3.2 9.8 1.5 2.9 
Plane 3 2.2 8.3 2.2 1.7 
Plane 4 7.9 4.3 3.2 
Plane 5 9.8 7.1 
Flane 6 2.7 
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C. Equations of Planes® 

Plane 1 Macrocycle: N(1)-N(4), C(1)-C(20) 

11.71llx + 12.286y - 8,909z = -2.725 
Plane 2 N(1)-N(4) 

11.992x + 11.703y - 9.1972 = -2.854 
Plane 3 N(1), N(3), N(4), C(1)-C(5), C(10)-C(20) 

11.796x + 12.12ly - 8.990z = ~2.755 
Plane 4 Ring A: N(1), C(1)-C(4) 


11.274x + 12.454y 


Plane 5 Ring B: N(2), C(6)-C(9) 


10.883x + 14.155y ~ 7.604z = -1.625 


Plane 6 Ring C: N(3), C(11)-C(14) 


Plane 7 Ring D: N(4), C(16)-C(19) 


11.899x + 12.36y - 8.693z = -2.628 


@ All plunes are unweighted. x, y, z are in monoclinic fractional coordinates. 
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TABLE ITI 


Intermolecular Contacts (A) < 3.5K 


C1(2)-0(7) 3.43 O(1) -C(33)@ 3,47 
C1(3)-0(7) 3.47 0(1) -C(34)2 3.20 
C(38)-0(7) 3.46 c(5) -c(31)& = 3.45 
N(1) -0(7) 2.97 C(27)-C(33)? 3.47 
N(2) -0(7) —-.2.99* O(1) -C(24)© = 3.30 
N(3) -0(7) 3.22 0(2) -0(4)4 3.09 
N(4) -0(7) — 3.05* 0(3) -c(21)e 3.38 


0(2) -C(10) 3.19 
0(2) -C(11) 3.24 
0(6) -C(36) 3.42 


Superscripts denote the following equivalent positions 
relative to positions given in Table V. No superscript 
indicates only the identity transformatior has been made. 
Asterisks indicate hydrogen-bonding distanczes. 


a -x, -y, —Z 
b -x, -y, l-z 

C Mix, ‘yey, -l+z 
do -Wix, bey, z 


: Mex, igty , -1+z 
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TABLE IV 


Crystal Data for (C3¢Hy,7N,)*{Re,(CO),C?,] *H,0° 


a = 18.140(3)A FW. = 1299.6 

b = 19.847(3)A Zh 

c = 13,625(2)A dalea 7 1+75 g/cm? 

B = 111.64(2) u = 58.4 cm7!(Mo K_ radiation) 
“ a 

V = 4559A° 


SYSTEMATIC ABSENCES: hO£(h odd); OkO0(k odd} 


SPACE GROUP: P2,/a 


a Estimated standard deviation of le.st significant 
figures shown in parentheses 
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Table V 
Fractional Coordinates and Thermal Motion Parameters Derived from the 


Least-Squares Refinement? 


"In this and subsequent tahles estimated standard deviations For the least 
significant figure are in parentheses. The Dedvye-Waller tactor is defined 
as Teexp[-212(U at?h@eu bstk?+ Le al + toto + Pageronne + UY gee Rei ls 


The values for U have been multiplied by 103, except fo: those of Re which have 
been multiplied by 104%, For those atoms refined isotrcpically, the values 

for B (multiplied by a factor of 10) are given in the column labeled U},. 
Isotropic temperature factors are defined by T=esp-Xein26) /24. 
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Figure 1. 


Figure 2. 


Figure 3. 


Figure 4. 


Figure 5. 


Figure 6, 


Figure 7. 
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CAPTIONS FOR FIGURES 


Y4sible Spectra of(H,0EP)*[Re, (CO),C1,]" and (H,OEP)**2c1". 


Thermal Decomposition of (H OEP)” [Re, (CO) .C)..]7 to Form 
OEP[Re(CO) 4], in Refluxing Becalin, = 


Repeated Sean Spectrophotometry Showing Progress of the » 

Formation of (H=MP)Re(CO)., MP[{Re(CO.)]. and (H.MPIXDME) 
= 3 Sey | 

[Re, (CO) ¢Br4] . 


a. oRTEP > drawing of the porphyrin cation, H,OEP*. 
Numbering scheme is shown. Shown in parenthe#es are the 
designations for the various types of carbon aroms, The 
thermal ellipsoids are drawn for 50% probabiiity, except 
those of the hydrogen atoms which are not drawn to scale, 
H(21) and H(40) are hidden behind C(26) and %(34) respec~ 
tively. 


b. ORTEP Drawing of the complex anion. 


A stereoview of the formula unit of (H OEP)* Re, (CO) ,C1,) : 
H,O. The water of crystallization is Piiustrated by a 
large circle. Imino hydrogen atoms are in“icated by small _ 
circles. Other hydrogen atoms have been om:tted. The no- 
tation of the pyrrole rings is shown. Note che tilt of 
Ring B with respect to the macrocycle. 


Schematic drawing showing the significant contacts between the 
porphyrins cation and the oxygen atom of the water of crystal- 
lization. The lines between nitrogen atoms signify the planes 
of the macrocycle. Of the hydrogen atoms shown, it isa believed 
that only H(2) is involved in hydrogen-bonding. This is in- 
dicated by a solid line between H(2) and 0(7). The N(2)= 
H(2)=-0(7) bond angle is also shown. 


Steroview of the packing in the unit cell. “ircles of in- 
creasing size represent rhenium, chlorine and oxygen atoms 
respectively. 
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Figure 3. Repeated Scan Spectrophotometry Showing 
Progress of the Formation of (H-MP)Re (CO) 4, 


MP[Re(CO) 4], and (HMPIXDME) * [Re (CO) ,Br4) 
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Figure 5 
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Figure 6 


42 


Figure 7 


SUPPLEMENTARY MATERIAL 
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Synthesis, Characterization, and Structure of 


Tri-u-halogeno-hexacarbonyldirhenate(I) Salts of Monocationic Porphyrin Acids 


Cc. P. Hrung!* M. Tsutsuirl? D. Le Cutient> and E. F. Meyer, a> 
Department of Chemistry and Department of Biophysics and Biochemistry, 
Texas Agricultural Experiment Station, Texas A & M University, 

College Station, Texas 77843 


and 


.C.N. Morimoto, Syntex Analytical Instruments, Inc., 10040 Bubb Poad, 
Cupertino, California 95014 


SUPPLEMENTARY MATERIAL 
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ATOM 


H(4) 
H(5) 
H(6) 
H(7} 
| H(8) 
) H(9) 
| H(10) 
H(11) 
H(12) 
H(13) 
H(14) 
H(15) 
H(16) 
H(17) 
H(18) 
H(19) 
H(20) 
H(21) 
H(22) 
H(23) 
H(24) 


x 


0.2085 
-0.0949 
0.0323 
0.3407 
0.4251 
0.4241 
0.4704 
0.4914 
0.5392 
0.5 .9 
Gg «#11 
0.4322 
0.3491 
0.4179 
0.0226 
0.0986 
0.1802 
9.1041 
0.1340 
-C.1217 
-0.0853 


a1 hydrogen atoms were assumed to have an isoi 


¥ 


0.1764 
0.1803 
-0.0741 
-0.0706 
0.0020 
-0.0496 
0.0287 
0.0803 
0.0092 
0.1272 
0.0898 
0.1777 
0.2150 
0.2051 
0.2690 
0.2207 
0.2939 
0.3421 
0.3323 
0.2397 
0.2705 


Calculated Hydrogen Atom Positions 


Z 


0.8261 
0.4134 
0.2552 
0.6568 
0.9189 
0.8190 
0.7294 
0.8294 
0.8425 
0.9678 
0.9801 
0.8903 
0.8780 
0.9949 
0.8048 
0.8652 
0.8223 
0.7610 
0.8888 
0.5341 
0.6536 


TABLE VI 


ATOM 


H(25) 
H(26) 
H(27) 
H(28) 
H(29) 
H(30) 
H(31) 
H(32) 
H(33) 
H(34) 
H(35) 
H(36) 
H (37) 
H(38) 
H(39) 
H(40) 
H(41) 
H(42) 
H(43) 
H(44) 
H(45) 
H(46) 
H(47) 


x 


-0.0170 
-0.0534 
-0.1121 
~0.2180 
-0.1909 
-0.1220 
-0.1490 
-0.2154 
-0.1024 
-0.1675 
-0.0818 
-0.0167 
-0.1014 
0.1902 
0.1018 
0.1538 
0.2422 
0.1729 
0.3257 
0.2862 
0.3349 
0.3744 
0.4052 


as 


0.3521 
0.3213 
0.3566 
0.0886 
0.1456 
0.2032 
0.1462 
0.1951 
-0.0613 
--0.0009 
0.0561 
-0.0043 
-0.0191 
-0.1984 
-0.1653 
-0.0757 
-0.1088 
-0.1473 
-0.1812 
-0.2207 
-0.1451 
-0.1057 
~1.1810 


ic thermal paramete , B = 4-0a2 


Z 


0.5971 
0.4776 
0.5290 
0.1792 
0.2722 
0.1826 
0.0897 
0.1076 
0.1535 
0.1096 
0.0470 
0.0909 
-0.0046 
9.3017 
0.2501 
0.1852 
0.2368 
0.1496 
0.5936 
0.4811 
0.4054 
0.5179 
0.5036 


ve eaten fa 


‘ ~=ROOT-MEAN-SQURRE AMPLITUDES OF THERMAL VIBRATIGN IN RUGSTROMS. 


wT 


C24 
C25 


Ce9g 
C3a 


C36 


TABLE Vil 


MIN. 


a. 
Qa. 
6. 


8.2 
Q. 
@. 


8. 
8. 
0. 
a. 
8. 
0. 
8. 
8. 
0. 
Q. 
8. 


207 
212 
195 

85 
a 
232 
196 
185 
228 
201 
227 
284 
243 
228 
219 
221 
233 


INT’ PED. 


MAX. 
8.258 
8.283 
8.264 
8.265 
8.255 
6.258 
8.356 
@.325 
0.348 
8.328 
8.354 
6.419 
8.367 
6.399 
6.124 
8.335 
6.476 
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TABLE VIII 
Values of 10 |Fo| and 10 |Fc| 
+ = 
For (HEP) [Re, (CO) cl.) 
A. Data having 26 £ 45° 


B. Data having 45°% 26 £ 55° 


47 


H30EP+ RE2Z(COECL3- MO DATA 68-49 DEG IN 2THETA 108 FO AND 18FC PAGE 1 
HF L FOBS FCALC HK OL FOBS FCALC H K L FOBS FCALC H K L FOBS FCALC H K L FOBS FCALC 
6-18 8 753 730 11-13 8 611 537 2-68 8 261 238 18-5 @ 419 342 13 -2 0 1976 1885 
1-18 6 769 793 1-12 8 2159 2114 3-8 @ 749 7il 11-5 @ 1355 1281 15-2 8 694 663 
3-18 8 763 759 2-12 20 422 4238 4-8 8 17°49 1701 13-5 @ 378 839 16 -2 8 888 849 
4-18 6 673 894 3-12 @ 186 155 6-38 @ 382 331 i4 -5 @ 351 307 }-1 0 1797 1527 
5-18 @ 235 323 4a-12 8 363 914 7-3 2 229 178 i5 -5 8B 1617 1569 2-1 8 2526 2113 
2-17 B 1158 1129 S-12 0 732 631 8-3 6 2376 2178 86-4 @ 1923 1871 3 -i @ 1283 11328 
3-17 86 273 234 7-\2 B g6e8 746 9-8 @ 382 3533 1-4 8 537 505 4-1 @ 339 838 
4-17 8B 6193 627 B-l2 @ 367 953 18-8 @ 646 769 2-4 6 3117 2888 5-1 0 2862 1962 
5-17 86 1062 1062 93-12 8 421 388 11-8 @ 669 738 3-4 @ 2951 2699 6-1 @ 3866 3553 
6-17 BO 244 286 18-12 @ 838 re 12 -B 8B 389 836 4-4 8 1192 1077 7-1 8 2517 2353 
7-17 @ £85 637 ti-le @ 1287 1258 13 -8 @ 1187 1114 5-4 9 286 259 B-1 BD 1825 975 
0-16 28 388 374 1-11 06 288 282 14 -8 @ 368 304 6-4 0 592 559 9-1 @ 9°9 961 
1-16 86 SE6 S42 2-11 @ 338 363 1-7 @ 1383 1315 7-4 8 2148 1938 18 -1 @ 1276 12093 
2-16 86 797 vr 3-11 @ 369 348 2-7 @ 2938 2792 8-4 @ 1309 1199 12-1 8 345 344 
3-16 98 5280 535 4-11 @ 1881 {ale 4-7 @ 2463 ¢ 2287 9-4 8 1875 1737 13-1 @ 418 371 
a-16 B {2r 1237 S-11 0 2065 1937 5 -7 @ 2336 2149 108-4 9 1637 958 14-1 @ 671 879 
S-16 8 =B4 538 6-11 @ 1928 1736 6-7 8 543 4793 12 -4 8 875 861 iS -1 86 462 435 
7-16 8 374 463 7-11 @ 2379 2251 7-7 @ 2291 2i09 13-4 @ 644 625 16 -1 8 321 296 
8-16 9¢ 19.43 3935 8-11 @ 72) 706 8-7 b& 1459 1393 15 -4 8 888 877 2 8B B® 35893 3214 
1-15 8 996 Ole 9-11 B 36% 296 18 -7 @ 1992 1867 $-3 0 2094 1978 4 6 6 1694 1588 
2-15 @ 417 413 18-11 @ 512 “458 11-7 @ 1611 364 2-3 @ 4372 4061 6 8 Q@ 738 758 
3-15 8 1649 1613 fi-tl @ 738 3393 13-7 6 267 212 3-3 @ 13946 1732 8 @ @ v 743 
4-15 8 357 336 8-i3d @ 3368 3461 14-7 @ 1257 1208 4-3 8 1682 1466 18 8 86 911 919 
S-i5 8 22 174 1-190 @ 1884 1011 153 -7 8B 319 346 5-3 86 443 336 12 8 8 2681 2498 
9-15 393 "72 an) 2-18 B 1956 1855 8 -E€ @ 1197 1208 6-3 8 1204 1198 14 8 2 1562 1455 
18-15 8 523 a7r7 3-168 @ 434 495 1-6 8 988 986 7-3 8 1625 15508 16 8 BD 346 321 
6-14 B 682 643 4-18 8 691 639 2-6 @ 2037 1966 8-3 8 378 935 @-19 1 1145 3146 
2-15 8 ras r28 5-168 8 $56 S11 3-6 0 1891 1789 9-3 8B 343 294 -5-18 1 894 941 
3-14 8 1€13 15993 8-18 @ 936 869 4-6 86 2858 1934 10-3 @ {41} 1366 -4-18 1 432 458 
4-13 @ 362 368 18-10 8 Sr? Sé8 53-6 8 1451 1376 11 -3 @ 857 818 -3-18 1 763 738 
3-14 8B 1107 1057 12-18 8 1694 1629 6-6 @ 236 23 {3-3 @ 474 458 -2-18 #1 603 613 
6-145 B 217 B4 13-18 8 434 454 ? -6 8B 18°? 1012 14 -3 @ 1341 1281 “1-18 Lt. 465 438 
7-12 «8 855 822 1-3 28 606 S62 8-6 @ 1628 1436 15 -3 @ *99 rel @-18 1 459 435 
6-14 B 327 307 2-9 0 1753 1689 9-6 8 2282 2235 16 -3 8 r23 665 2-18 1 546 533 
9-14 8 {434 1363 3-9 2 1298 1235 1a -6 8 B17 74 ®@-2 8 491 516 3*168 1 536 St3 
18-14 @ 425 444 4-3 2a 1837 16236 11-6 8 288 296 i-2 2 5603 4614 4-18 | 227 22? 
11-14 8 233 333 5-9 @ 1531 1492 14 -6 8 319 316 2-2 8 1787 1582 -6-17 1 eta | Se 
1-13 @ 61} 61 6-9 @ 2226 3167 15 -6 8 464 466 3-2 @ 953 B56 “4-17 1 82a B22 
2-13 B 1268 le2u 7-3 8 1150 18393 1-5 8 2e1 2364 4-2 8 2326 2132 -3-17 1 4235 445 
3-13 8 784 "39 8-3 @ 222 2122 2-5 0 e458 888 5-2 80 213 178 e1=1f ol 693 208 
4-13 6 1828 931 9-39 8 1810 76 3-5 86 vs 1726 6 -2 B 662 586 Q-17 3 243 2108 
S-13 6 331 638 10-9 @ 598 S79 4-5 8B 813 723 7-2 8 353 358 1-17 1 835 804 
6-13 8 963 924 11-9 @ 572 552 5-5 0 588 553 8-2 @ 2163 2007 2-17 1 958 939 
7-13 G8 625 765 j2-9 8 618 562 6-5 2 4°53 432 9-2 6 223 194 3-17 1 263 276 
8-13 3 6808 641 14-39 @ a72 444 7-5 @ 253 i194 18-2 @ 967 694 4-17 1 1148 1112 
9-13 8 236 227 8-68 8 2057 2818 8-5 8 878 796 li -2 8 1813 1755 S-17 1 289 228 
18-13 @6 348 342 1-8 8 2927 23918 9-5 @ 2831 i318 12 -2 80 692 626 “7-16 1 439 434 


RE2(CO)ECL3- 

L FOBS FCALC 
I 436 442 
1 212 276 
| 1338 1423 
! 1285 1279 
] 1342 1445 
1 530 526 
1 6r7 683 
1 688 653 
1 323 B42 
| 71 3393 
i 323 S52 
1 252 221 
1 233 er 

1 811 743 
1 230 23 

1 1436 1499 
J 326 358 
i 271 302 
| 353 386 
1 1165 $128 
1 v6 525 
1 33 727 
I 233 233 
i 224 i93 
1 433 431 
1 427 338 
1 rrr i7ra 
1 459 442 
1 635 677 
1 1115 1033 
1 771 371 
1 1863 1818 
1 543 613 
1 23} 711 
1 33 424 
1 713 741 
1 331 S45 
1 6°73 €56 
1 eo) e433 
i 2138 22683 
! S44 553 
} 685 E25 
1 24? 221 
‘ 331 229 
1 339 346 
1 574 569 
i 532 498 


HK 


5-14 
6-14 
3-14 
9-14 


-12-13 
-10-13 


-9-13 
-8-13 
-7-13 
-5-13 
-4-13 
~3-13 
-2-13 
~1-13 
8-13 
1-13 
2-13 
3-13 
4-13 
6-13 
7-13 
8-13 
18-13 
11-13 


“13-12 
“1i-i2 
-18-l2 


“3-12 
“7-12 
-S-12 
-4-12 
-3-12 
-2-12 
8-12 
1-12 
2-12 
3-12 
4-12 
3-12 
7-12 
8-12 
18-12 
12-12 


-13-11 
“12-11 
“11-31 


-B-11 


L 


1 
i 
1 
1 
1 
1 
1 
1 
I 
1 
| 
1 
I 
1 
1 
1 
1 
i 
I 
i 
i 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
I 
| 
1 
1 
1 
1 
1 
1 
1 
1 
1 
{ 
1 
J 
1 
1 


FOBS 


485 
521 
329 
149093 
663 
1833 
734 
356 
2b.8 
10390 
685 
451 
B67 
1495 
oo 
612 
1976 
974 
1063 
223 
1221 
824 
649 
838 
251 
696 
4392 
513 
1933 


tO DATA 8-48 DEG IN 2THETA 
FCALC 


582 
488 
27a 
1362 
6593 
1123 
r23 
362 
286 
1144 
6322 
455 
342 
1296 
7ss 
623 
1068 
922 
18627 
1387 
1199 
754 
614 
767 
189 
631 
515 
536 


ud 
ot tet tet 


tbe 
ae 


Oh en gt Dae tet te wet teat tome wet tem th tet Geet Ome tet tea pea teh ben ae te ee ae est eh Ph ek pent Oe me aah test te be ted nee te bet me Ot eet en tee fem bet 
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18 FO AND 1BFC 


FOBS 


334 
a72 
858 
615 
1036 
374 
2°75 
18284 
1338 
S35 
574 
1145 
657 


18084 


275 
605 
1416 
623 
2r3 
47 
416 
1823 
813 
2453 
535 
258 
578 
463 
227 
ings 
1095 
525 
S67 
2371 
661 
2847 


S97 
923 
432 
3356 
1118 
362 
1086 
955 
3390 
682 
466 


r 


et me ee 


Ce aleed hl el oe ed ed ee ee eee ee ee ee en ee) 


NKOVUNHU AWN @ 


oe ee 


11708 
1195 
307 
939 
2993 
1253 
139 
2253 
135 
1048 
865 
2275 
963 
1g61 
2742 
1531 
1686 
811 
1848 
311 
368 


14 
NWAUWS GU GWONH EWN @ 


‘ 
— 
— 


etretatitet 
NK O—-NWEUDNDWO 


Fras FCALC 


306 
8308 


Se lnetiohieeonnenannemmed 


tad 


H30EP+ RE2(CO)6CL3- 


z 


BWAIn ge A uw 


K 


rc 


Ce ee oe ee ee ee ed ee ee ee 


FOBS 


FCALC 


955 
1955 
1335 
1347 

164 

2044 
1208 
1353 

365 

T64 

626 

531 
1629 

€398 

3229 

431 
1644 

es? 
$420 

310 
1871 

626 

2067 
35.35 
1193 

217 
1526 
1769 

283 

214 

358 

352 
1262 

718 
1378 

8038 

248 
1314 

758 

9248 
1026 

197 
1123 

331 
1239 
3178 
1945 


m0 DATA 


‘ 
VONDUMAWNe = =X 


18 


18 


0-40 DEG IN 2THETA 


K 


-4 
-4 
-4 
-4 
-4 
-4 
-4 
-4 
-@4 
-4 
-4 
-4 
-4 
-4 
-4 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
~3 
-3 
-3 
~2 
-2 


r 


Ce da ek ee de ee ee ee ee) 


FOBS 


FCALC 


1085 
1766 
231 
2012 
292 
857 
1866 
674 
863 
2012 
1927 
920 
1285 
325 
1817 
515 
428 
512 
1146 
57 


2863 


1315 - 


1@ FO AND 18FC 


H 


-3 


K 


-2 
-2 
-2 
-2 
-2 
-2Z 
~-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
-2 
~-1} 
~] 
=I 
-} 
-1 
~! 
-1 
-1 
“43 
-1 
-j 
={ 
-1 


OO Oh tet ee 8 Oe ger eh me oat Get Ome tent me bmn Geet re tet emt ee ft Oe nd Ge Om Se ee Od Os Oe Oe Oat te Oat Oat Ot en et Je bee Oe Oe we et ef 


FOBS 


FCALC 


930 
754 
765 
355 
1517 
647 
357 
361 
2315 
1658 
945 
16387 
1765 
11286 
2541 
24467 
333 
727 
3296 
1367 
2986 
1872 
333 
1581 
624 
645 
976 
436 
1267 
1320 
1413 
952 
1623 
1258 
1211 
1262 
1789 
1380 
1581 
33535 
2189 
4185 
3287 
381 
1856 
482 
275 


NNN MN RN ND NAD RADA A ND ND AD I et ee ere ee ee ce tee te tt ee et et ee ee ee ee ee 


PAGE 3 
FCALC H K 
1028 2-16 
1168 3-16 
1827 4-16 
1468 7-16 
2339 -9-15 
ir? -7-15 
rT? -§--15 
1719 -4-15 
638 -3-15 
4067 2-15 
428.4 -1-15 
605 i-15 
364 2-15 
1185 5-15 
1726 7-15 
3201 8-15 
4358 -11-14 
2224 -19-14 
693 -9-14 
738 -B-14 
316 ~7-14 
895 -6-14 
r4 ~S-i4 
654 ~3-14 
(93 -2-14 
537 -1l-14 
646 9-14 
585 .714 
313 2-14 
365 3-14 
1558 4-14 
1827 6-14 
342 7-14 
279 -11~-13 
4193 ~-10-13 
516 -9--13 
517 -8-13 
B46 -7-13 
682 -6-13 
694 -5-13 
339 -4-13 
3498 -3-13 
563 -2-13 
321 -1-13 
235 1-13 
779 3-13 
548 4-13 


NANNNNNNNNNMNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN NNR 


Foes FCALC 
1314 1269 
717 786 
1129 1118 
414 365 
223251 
234 29 
1699 1762 
72? 733 
1931 202 
338 37 
§93 S17? 
"6 €38 
230 282 
247 194 
593 S5eé5 
751 728 
1232 ler2 
3498 343 
13389 1357 
499 495 
259 345 
221 255 
746 781 
282 276 
272 270 
645 548 
233 257 
1426 141] 
735 7688 
1887 Teer 
437 363 
434 4159 
18383 1058 
738 624 
223 287 
331 365 
469 371 
656 688 
1160 1181 
675 667 
1987 1931 
95 b Pas 
1459 149 
ssi $26 
685 837 
736 787 
435 382 


50 


Uo mt et et ee ee 


H30EP*+ REZ(CO)6CL3- 


H K 


tt 
» Pt tet tenes 


eee t 
me GN COB, aie se 8 FO Aad Be C8 OVA :C0 OCI Te AD SOON A 
rretrdret # eons ' 3 
ee ee ee ee 


pee tee ee ee ee ee et ee NNN NID 


~ 


chr inepreneteeeidinnenenineeek mere a Depa 22a ee 


L 


NANN NN NNINNNNUNNN RINT NINNINNNNNNN NNN NN NNN NNN IN 


Foss 


FcaALc 


1206 
1ei7 
453 
1237 
VE 
733 
943 
326 
2393 
399 
634 
1371 
336 
1124 
1384 
2271 
633 
121” 
2t2 
a793 
B33 
7.30 
1237 
346 
334 
12€5 
8.35 
772 
679 


H K 


12-11 
-184-18 
-13-18 
-12-128 
-11-196 

-B-10 

-7-19 

-6-19 

-5-18 

~a-18 

-3-18 

-2-18 

-1-18 

8-19 
2-18 
2-18 
4-i9 
5-10 
6-10 
7-10 
8-10 
9-18 

10-18 

11-18 

12-18 
-i5 -9 
-14 -9 
-13 ~-3 
-12 -9 

-9 -9 

-8 -9 

-7 -9 

-6 -9 

-3 -3 

“4-9 

-3 -3 

-2 -9 

-1 -3 
-9 
-3 
-3 
-9 
-3 
-9 
-9 
-3 
-9 


-DWNOUWAWN SD 


— 


NNNNAN NNN NNN RNIN INN NN NNN NNNN NNN NNNN INNUENDO 


FOBS 


563 
12.4 
a7 
Por 
215 
oo 
ar? 
523 
2.36 
218 
7.33 
27 4€ 
£28 


re a te ee re te ce er cee ee Oe 


MO DATA 0-49 DEG IN 2THETA 


FCALC 


£58 
132° 


413 


pt nN ae 


16 FG AND 186FC 


H OK 


tox s9 


-15 -8 
-!4 -8 
-13 -8 
“11 -8 
-18 -8 


-39 -8 
-3 -8 
-7 -3 
-6 -8 
-5 -3 
-4 -3 
-3 -8 
-2 -3 
A 8 
8 -8 
1 -8 
2 -8 
3-8 
4-8 
S$ -8 
6 -8 
7 -8 
8 -8 
9 -8 
6 -8 
1-8 
2-8 
3 -8 
a-i 
30-7 
12 -? 


me Oe oe oe ee oe 


“11-7 


-9 -7 
-8 -7 
-7 -7 
-6 -? 
-5 -?7 
-4 -7 
-? -7 
-2-7 
-1 -7 
@ -7 
1-7 
2-7 
3-7 
4-7 


r 


UNNRNNN NN NNN RUN NINNININNN NNN NNN NNN NN NNN NNN NNN NNN 


FOBS 


Y 


de 


2 
a0 


6198 


Yat 


~ 
ee Be 


— =e ee 


PUONNUIN INURE PNT NNR RN DIN NNNUN RNIN PI NNN INNNNNNNN 


4 
oe me ee 


t 
me ge ee oe 


r 


PORIRUA TU RAAB ROR RRR IU RR RRR PORIRUA 


Foes FCALC 
993 9B2 
244 276 
137 1795 
345 R545) 

23.49 233) 
323 73 
1233 1216 
813 836 
15.47 16293 
$233 1316 

2790 2223 
869 891 
733 768 
829 7398 
719 669 

2029 2051 
331 326 
note 786 

3035 3621 
193° 19.46 

37409 3602 
1139 1032 
196 12) 
669 “93 
1662 1593 
708 €9§ 
301 226 
S52 5 
750 Tug 
aes 364 
$83 be 
3%4 38 

1357 1384: 
438 705! 
1055) 1683. 
638 901: 
212 168. 
763 PEE! 


-~ 


‘ 
‘ 


et 
w 
H30EP+ RE2(CO)6CL3- M0 DATA 
HK L  FOBS FCALC H K 
-i-3 2 693 sla -I2-1 
@-3 2 S73 S25 <-11-1 
1-7 2 1939 1998 -9 -1 
2-3 2 i108 1074 «8-8-1 
3-3 2 12% 1197 -7 -1 
4-3 2 335 $354 4-6-1 
5-3 2 2216 2237 -5-1 
6-3 2 1225 1184 -3-1 
7-3 2 G6ss 652 =2 =] 
8-3 2 2393 2328 -1 -\ 
9-3 2 512 558 2-1 
18-3 2 1046 3398 1-1 
11-3 ..2 585 Sil 2-1 
12-3 2 492 468 3-1 
13-3 2 1068 1015 4-1 
14-3 2 782 6838 5-1 
-15 -2 2 633 784 6 -1 
“14-2 2 624 627 7-1 
-13 -2 2 10895 1013 3-1 
-!1-2 2° 428 446 11 -1 
“10-2 2 2679 2681 12 -1 
-9 -2 2. 324 305 13 -1 
“8-2 2 1531 1545 14 -1 
~? -2 2 1698 1702 -14 Q 
~6 -2 2 44338 483 -12 8 
~§-2 2 728 702 -10 B 
-4-2 2 626 628 -8 @ 
-3 -2 2 3369 3442 -6 @ 
-2-2 2 1798 1881 -4 8 
-1-2 2 4625 4981 -2 2 
8-2 2 6501 582 a 2a 
1-2 2 2034 2886 43a 
2-2 2 2553 2469 6 2 
3-2 2 563. 537 8 0 
4-2 2 1917 1896 1a 2 
5-2 2 1496 1362 12 2 
6-2 2 1182 1847 14 2 
7'-2 2 1595 1568 ~-5-18 
B-2 2 588 492 -4-1 
18-2 2 818 757 -3-18 
11-2 2 1754 1579 ~-1-18 
13-2 2 1257 1213 Q-18 
14-2 2 1888 1121 -?-17 
-16-1 2 $528 530 ~6-17 
“15 -f 2 565 553 -5-i7 
“14-1 2 5931 552. 3-17 
-13-1 2 127: 1265 -2-17 
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FOBS 


1783 


768 
885 
3084 
2228 
22293 
3124 
1621 
168 
1531 
3454 
993 
Bt6 
"sl 
4289 
2108 
2639 
18a8 
1136 
972 
gag 
acre 
B53 
1586 
661 
1123 
1143 
3560 
1107 
5024 
4853 
421 
2341 
626 
1973 
2613 
435 


e813" 


643 
768 
583 
964 
S21 
2397 
231 
421 
737 


8-48 DEG IN 2THETA 


FCALC 


1°73 
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18 FO AND 18FC 


HK 
-1-17 
@-17 
1-17 


2-17. 


3-17 
4-17 


- OF CEO ON GY OS GN ON Gi Gt Gd GG GCS GON GOOG GO NO EOE OI GGT 


NWA WWW. 


FO8S 


665 
266 
232 
1325 
486 
785 
363 
786 
848 
1553 
765 
658 
265 
638 
381° 
555 
rb2 
334 
1ars 
943 
386 
481 
492 
1387 
627 
1481 
388 
299 
e793 
576 
382 
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( 
~ 
Q 
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H3DEP+ RE2(C9)6CL3- 


11 


K 


-3 
-3 
-9 
-3 
-3 
a) 
-3 
-9 
= 
~-3 
-38 
-B 
-§ 
-3 
-& 
-8 
-8 
-3 
-3 
-8 
~8 
-3 
-3 
-8 
-8 
-3 
3 
-B 
-8 
-3 
-8 
-8 
-8 
-& 
-8 
-8 
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ON OI ON OO GI GS Od G1 OU ON Gt Ot G1 OI GI OO Gd GON G4 Gt GI I Gd Gi GI GI ON GN GI GI OI GN GG Gd GW Gt Gt G4 GI Ot Od Ot Oe 


MO DATA 

Foss FCALC H 
3397 418 ~3 

656 6335 -2 

666 647 -1 

1869 1875 a 
1774 1769 1 
398 363 2 

431 411 3 

1557 1512 4 
bc5 843 5 

863 821 6 

655 673 7 

551 S7 3 

8383 923 18 

r74 682 11 

535 563 le 

934 9639 13 

661 633 -16 

1654 i727 “15 
1152 1166 ~-14 
383 964 -13 

2322 2434 -11 
1255 1305 -18 
186 146 -9 

1874 1943 -8 
1924 1021 ~7 
1378 1364 -6 
416 410 -S 

E65 648 -4 

1553 1548 ~-3 
1665 1634 =2 
S06 433 =1 

1053 1@62 1 
1131 1036 ‘? 
1013 939 3 
968 335 4 

S72 548 5 

712 738 6 

224 245 7 

323 273 8 

1384 1343 3 
534 S66 18 

2193 2389 13 
754 806 =15 

1817 1853 -13 
342 348 -12 

1124 1284 “11 
482 S26 -18 


8-40 DEG IN 2THETA 
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ON Ut OI ON ON IN G2 OF GS OW OY Od ON ON ON GU ON GY G1 ON Od GI OF G1 OF GU ON GO) OF ON GOI NON OWN OO GI GI OV OO GI OI Gi Ly 
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FOBS 


2336 
344 
2223 
2611 
581 
3219 
663 
1115 
1196 
657 
863 
722 
385 
972 
695 
368 
1945 
616 
507 
512 
367 
536 
1124 
198 
563 
1155 
2651 
2860 
2631 
1903 
536 
932 
520 
1826 
663 
887 
978 
1283 
1871 
1292 
942 
6928 
265 
£63 
243 
2728 
618 


FTALC 


23728 
343 
2274 
2513 
538 
3171 
689 
1i24 
1195 
716 
B41 
726 
376 
954 
781 
432 
1051 
386 
318 
528 
34i 
537 
1169 
201 
541 
1201 
230° 
2987 
2685 
1942 
233 
384 
Sit 
19165 
621 
859 
997 
1175 
1827 
1289 
329 
697 
236 
712 
273 
2784 
641 


18 FO AND 18FC 
FOBS 
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GI GI GIG! ON OE OL ON IOLA OO NNW AN OO AWWW WN AWAANA OANA 


2248 
187 
ar? 
294 
1e@64 
1512 
888 
984 
73s 
2935 
1a@8 
3467 
397 
272 
1838 
281 
ashe) 
326 
1516 
S22 
761 
633 
383 
Sil2 
932 
354 
203 
1533 
3015 
3441 
3995 
2614 
1139 
586 
328 
2159 
416 
249 
1463 
186? 
1682 
2056 
1141 
251 
585 
416 
894 


ed 
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rs 
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H30EP+ 
H 


rad 


ao0ooooooo 


RE2C(CO)J6CL3- 

lL FOBS FCALC 
3 4086 4281 
3 4542 4714 
3 228 192 
3 4483 4455 
3 2687 2632 
3 9.49 917 
3 1281 1259 
3 1289 1234 
4 537 682 
4 642 614 
4 528 565 
4 873 925 
4 1217 1209 
4 461 433 
4 277 258 
4 318 326 
4 370 344 
4- 278 253 
4 232 241 
4. 427 383 
4 315 294 
4 754 747 
4 B41 842 
4 342 337 
4 1055 1853 
4 785 705 
4 12383 1298 
4 436 409 
a 458 468 
4 821 866 
4 683 717 
4 347 380 
4 1654 1725 
4 491 436 
4 1184 1106 
4 315 312 
4 215 208 
4 249 247 
a B53 843 
4 252 276 
4 i268 1349 
4 493 478 
4 718 731 
4 309 339 
4 390 428 
4 741 765 
4 970 «1817 


H K 


~1-.4 
8-14 
1-14 
2-14 
3-14 
4-14 
6-14 
7-14 
~12-13 
~18-13 
~9-13 
-7-13 
-6-13 
-5-13 
-4-13 
~2-13 
-1-13 
8-13 
2-13 
3-13 
6-13 
7-13 
8-13 


te 
= ee ee 
QeN 
toed 
— et pw 
NNN 
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DHRADADADLAADAADHRALADRAAALDADAADAADADAASARABAAADAAHASDAAAADLDLA 


Mm DATA 2-48 DEG IN 2THETA 


FOBS FCALC 
304 285 
344 324 
1877 1824 
S27 486 
1289 1228 
564 S65 
518 517 
323 269 
339 372 
585 382 
595 642 
342 334 
868 865 
1885 1107 
1138 1218 
1193 1177 
1365 1358 
396 401 
538 317 
1828 938 
694 641 
836 822 
765 734 
834 867 
239 183 
1178 1189 
815 867 
282 187 
1698 1735 
681 627 
353 369 
832 868 
10793 1873 
325 333 
366 338 
1045 1027 
l2l2 1282 
1831 1836 
528 568 
1954 1941 
573 373 
615 626 
645 658 
845 883 
1115 1169 
B15 851 
663 681 


18 FO RND L@FC 


DAAKRHRADAADAHRASAASABARAADAADLABDAADASDLAADAAAHRSALSLADADSRAAA TF 


FOBS 


FCALC 


253 
762 
553 


213: 


291 
1212 
1509 
1839 
1248 

793 

816 
1298 
1341 

925 

331 

317 

479 

787 

582 

483 

391 

398 

348 
1776 

932 
1127 

414 

693 

785 
1866 

698 

275 

235 
2188 

417 
1625 

466 

318 

941 

443 
1625 

719 

925 

497 

382 
1364 

671 


” 


oo oe te pee 


19 


BBADALADAHDABSLABSAHDAHDASDRBHAAAAADAADAADABSSAADADAARAADBAALADRALA 


DBHRSREAADHSAHASAABABDREAAADSSLAAAHDAADRARAALSKAASDASHAALALSSSL 


we we 
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H30EP+ RE2(CO36CL3- 


H 


-18 
-3 


K 
co 
-S 
-s 
“3S 
= 
-5 
-5 
=) 
= 
-5 
-3 
=S 
<5 
“3 
-5 
-S 
-3 
-5 
-4 
-4 
-4 
~4 
“4 
-4 
~4 
4 
~4 
-4 
-a 
-4 
-4q 
-4 
-4 
“4 
-4 


rc 


HDPSDHDAAADADAHBDRAALRSALAASABSSADRHAAABHRSAASAHAALDALASALA 


FOBS 


264 
1306 
1177 

326 
3538 
isa? 
2213 

S85 
1014 

1393 
1007 

B65 

2342 
223 
2356 

2842 

323 
1253 

481 

732 

687 
1233 

2891 

1582 

B26 

891 

7h 
11393 

182 

252 
1916 

672 
2631 
2812 
2436 
1783 
111i? 
1633 

723 

356 
12394 

243 

385 
1368 

343 
1121 

220 


FCALC 


308 
1343 
1183 

922 
3614 
1495 
2300 

S77 

998 

169 

991 

B62 
2338 

216 

278 
28468 

548 
1268 

333 

798 

633 
1232 
2084 
1683 

864 

916 

675 
1283 

83 

392 
1385 

657 
2600 
2983 
2448 
1603 
1138 
1584 

74a 

org 
1288 

275 

4388 
1368 

341 
lle 

187 


MO DATA 


WONDUWAUN—@ 


ry 
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HNUBDAN Ae NWAUIHDNDVANWAARUDW& 


Q@-40 DEG IN 2THETA 


K 


-3 
~3 
-3 
-3 
-3 
-3 
-3 
~3 
3 
~3 
-3 
~3 
-3 
-3 
~3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
~3 
-3 
-3 
-2 
-2 
~2 
“2 
-2 
-2 
=2 
-2 
-2 
“2 
<2 
=2 
2 
=e 
-2 
-2 
2 
-2 
-2 
-2 
~2 
-2 


r 


DARARDAADAHAAAADADAAAABRAABRBAHLAARAAHRHSSAAARDBDASAEAARALAL 


FOBS 


322 
1858 
605 
E48 
1031 
361 
818 
2613 
2427 
2559 
145@8 
1667 
1686 
172 
11893 
2531 
1124 
1215 
1738 
732 
2114 
242 
S54 
371 
495 
425 
372 
446 
361 
1183 
1132 
1339 
267 
3576 
BA? 
835 
1867 
1662 
145 
2853 
1978 
631 
1362 
1331 
666 
2488 
813 


FCALC 


18 FO AND 18FC 


10 


K 


“2 
2 
-2 
~-2 
~2 
-2 
-2 
-1 
-1 
~1 
=] 
=] 
~1 
-1 
-1 
-) 
-1 
=f 
sca | 
-1 
-1 
= 
=] 
“A 
-t 
~-1 
-1 
=1 


=] 


q 
ceo0oo0ooeocguaeds- 


AADAALADDABDAAADAARDADAAHARBAHAADLRBRAAHRALASHLADHAAASLADLSL 


FOBS 
1173 


.1051 


362 


FCALC 


1156 
1887 
402 
997 
943 
164 
468 
213 
831 
1346 
1395 
1338 
389 
1627 
1865 
1446 
826 
162 
323 
1603 
326 
2246 
2434 
1723 
ASas 
1145 
2id 
2297 
1229 
237 
236 
183 
3948 
3137 
l2i2 
1267 
355 
733 
382 
817 
956 
3E5r 
3889 
2255 
2664 
678 
882 


KAA AA AUTO ARO CAO GOUT UIUUOFNCINIUI UI bh ha 


PAGE 8 
Foss FCALC H K 
2739 2725 -B-13 
2844 862319 -7-13 
398 354 -6-13 
838 826 -5-13 
272 325 -4-13 
262 284 -3-13 
238 284 ~1-13 
8a2 818 8-13 
233 ivd 1-13 
289 283 2-13 
899 864 3-13 
423 4:2 4-13 
937 961 5-13 
723 742 6-13 
1835 1566 ~13-12 
337 377 ~l2-12 
314 388 ~18~-12 
733 743 -3-12 
773 748 ~?-12 
289 252 “6-12 
228 119 -4-12 
327 957 ~3-32e 
242 2? ~i-12 
332 366 8-12 
656 646 2-12 
655 643 3-i2 
1519 1822 4a-i 
312 355 6-i2 
R37 863 7-12 
335 3is 8~12 
761 733 “12-11 
723 a7? ~9-11 
731 713 “8-15 
33 254 -f-11 
1237 132aa -6-11 
664 687 ~5-11 
408 388 -4-11 
238 590 3-11 
542 952 =2>11 
1196 12093 8-31 
235 235 i-11 
295 1806 2-11 
828 795 3-11 
781 731 4-11 
445 436 5-11 
883 925 6~i1 
533 S54 8-11 
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aime oas 
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H30EP+ RE2(CO)}6CL3- 


H K 


-14-18 
-12-18 
-16-198 
-B8-18 
-7-18 
-6-16 
-~4-10 
-3-10 
-2-18 
-1-18 
8-18 
2-18 
3-18 
4-108 
5-18 
8-128 


“15 
-1l2 
“11 
-10 
-3 
-8 
=f 
-6 


. 
YY 


-_ 
AQONDARWNR G@ 


it 
~_ 
aa 


~3 
=9 
=S 
-3 
-3 
-3 
=93 
-3 
=3 
=o 
-9 
=39 
=9 
-3 
~3 
=3. 
=3 
=3 
-3 
= 
-3 
ae 
-3 
-8 
-8 
-8 
-8 
-8 
-8 
-B8 
-8 


~ 


AUG UGUAU OCA UT G8 OF OF CO OO 8 GO OO 08 OO CTR 


FOBS 


1192 
7351 
S39 
253 
427 
76s 
B33 
634 

err 
844 

1386 
620 
211 

1049 
265 
398 
317 
793 
332 
541 
661 

2176 
325 

1463 
3€3 

11¢7 
288 

1186 
136 
674 
75 
353 
453 

i¢74 
655 

1849 
341 
613 
773 
953 
835 

1236 
203 

1289 
368 

1828 

2255 


FCALC 


1257 
733 
616 
223 
4293 
722 
848 
618 

2831 
853 

1270 
393 
198 

1852 
218 
s24 
312 
8a7 
314 
388 
671 

22356 
354 

14397 
316 

1166 
271 

1070 
223 
653 
791 
369 
423 

1761 
640 

1035 
359 
605 
771 

ie) 
969 

1265 
285 

1294 
373 

1988 

2357 


M0 DATA 


~4 
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@-40 DEG IN 2THETA 


K 


~8 
-8 
-8 
~8 
-8 
-8 
-3 
-8 
-8 
-8 
-8 
-8 
-8 
-8 
-8 
-7 
-7 
-7 
-7 
=~ 
-7 
-7 
=" 
=f 
-7 
=¢. 
=C 
=n 
-7 
-7 
=¢ 
-7 
-7 
=" 
=f 
-7 
=f 
~7 
-6 
-6 
-6 
-6 
~6 
-6 
“6 
-6 
6 


AAG AMN AA AAA AAT NAAUONT ARAN a anu =m 


FORS 


Sa3 
Sii 
2668 
735 
1761 
3°39 
1288 
234 
738 
S35 
659 
784 
rar 
1162 
543 
718 


FCALC 


18 FO AND 18FC 


-2 


18 


CUM U GNU UI Gr OF GO 0 OG 0 0 1 FT ot OF 0 0 0 0 OT OF OT on 


FOBS 


2147 
1445 
2333 
1916 
1271 
2gls 
368 
148 
1595 
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COON ON OT OF OT OU OF OT OT OT OT OO OF OT 1 1 OT OT OF 0 TT OOO GO CTO OT OO IU OO 


ot et ee 
M=—-BOUBHUNAWN—-@ 


(roe 
be pe? bet Bt 
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-S 


AO MONHUAWN&= @ 


we} 
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H3CEP+ RE2(COJ6CL3- 


x= 
A 


! 
N 
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DAAKAHHAHAAHAHAARMAAAAADAAAAMAAADAAAAHAAADHUUNUMUUUUUUAU 


rc 


FOBS FCALC 
746 7el 
823 7354 
284 152 
1265 17708 
282 155 

2639 2656 

2103 2882 
1632 1628 
384 398 
734 816 

1564 1982 
853 931 
519 S43 
466 481 
755 726 
464 431 
516 524 
rare 3958 
318 43893 
368 534 
633 as? 
367 363 
656 853 
233 ar2 
318 3a5 
437 432 
312 306 
1Q66 iBa9g 
638 627 
76a 748 
Sa8 471 
233 351 
371 369 
237 303 
223 24g 
1293 1351 
1166 1143 
962 944 
S87 5°? 
611 yard 
656 718 
684 aa 
634 t 
2083 , 
881 ‘ 
583 ea 
292 325 


H K 


~4-13 
-3-13 
~2-13 
8-13 
1-13 
2-13 
3-13 
4-13 
5-13 
6-13 
-13-12 
“12-12 
-3-12 
“7-12 
~6-12 
~4-12 
~2-12 
-1-12 
B-12 
2-12 
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AVNAHAMAHAHRAHAHHAHAHAUAHAHHAARDHAHHHHAHHAUAHAARAAHAUAHAAHAHHAHNHN 


MO DATA @-48 DEG IN 2THETA 


FOBS FCALC 
562 S73 
933 367 
B94 924 
1183 1286 
1168 1246 
B16 824 
676 678 
437 452 
533 344 
2r7 261 
473 4596 
rer 769 
1698 1146 
883 918 
653 664 
672 696 
674 694 
S73 S71 
985 938 
479 457 
1484 1424 
1839 1@16 
673 663 
628 645 
2708 255 
333 341 
644 636 
845 584 
437 928 
182 217 
S31 544 
1538 1395 
1852 1864 
1734 1719 
243 234 
366 468 
1823 10568 
831 831 
333 270 
536 614 
435 S14 
218 179 
1146 1179 
683 617 
1325 2035 
565 598 
621 622 


18 FO AND 16FC 


H K 


-5-18 
-4-108 
-3-18 
-2-18 
8-108 
2-12 
3-19 
4-10 
6-10 
8-18 
~15 -9 
-14 -9 
-13 -9 
-11 -9 
-19 -9 
-9 -3 
~8 -9 
-6 -9 
-5 -9 
-4 -9 
-3 -9 
-2 -3 
-1 -3 
Q -9 
2-9 
5-3 
6-93 

8 -9 
3-3 
-14 -8 
-13 -8 
-12 -8 
-11 -8 
-18 -8 
-9 -8 
-8 -8 
~7 -8 
-6 -8 
-5 -8 
-4 -8 
-3 -8 
-1 -8 
8-8 

1 -8 

2 -8 
3-8 
4-8 
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HAHNAKDNAHAHAHHAAHAHAHAHAHNHAHHAHHAHHDAHHAANKHANAHAHAVWHAAARAHAAHHHAHH 


FOBS FCALC 
668 618 
288 275 
513 514 
516 313 
888 928 
1138. 1148 
$43 538 

2012 2882 
838 831 
302 264 
365 375 
1263 1343 
614 697 
416 425 
766" 761 
452 481 
742 (77 
1162 1223 
444 426 
1161 1212 
863 896 
1951 2643 
263 Sol 
$98 539 
928 325 
427 495 
444 482 
629 663 
624 806 
EHS 638 
216 i7? 
334 egg 
279 236 
446 4z5 
1764 We3r 
738 792 

1145 1158 
B44 B72 
724 ?2 
1331 [642 
384 331 
348 344 
1608 1642 
558 557 
S77? S77 
3i 1542 
858 855 


WONK AUN §@ 


HDAAAHHMAMIMAAHAAHAAHAAAHHAHAUHHAAAHANHAKHAAHAHARHHHAHAHAAHAHHAHAHAH ff 
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FCALC 


1392 
473 
563 
3905 
255 

1061 
417 

1146 
779 


AADAHAHAAAAHAAHAIDAMNAAAAHHAAAAAARHANMAAHAMUNAHNHAAAHARHAARHAHRNH 


FOBS FCALC 
335 368 
486 415 
1618 1622 
644 635 
392 417 

22493 2395 
13531 1576 
355 348 
813 863 

27sil 2845 
339 3428 
1647 1678 
237 96 
14£2 1407 
S39 568 
1636 1686 
665 674 
342 365 
338 938 
439 452 
BRE 764 
S23 516 
239 268 
823 847 
857 £85 
1128 1129 

22539 2387 
1@i6 1629 
1434 1453 
153 i352 
1487 1366 
1443 1444 
1153 1287 
893 $13 
888 866 
931 947 

1794 1858 
719 ve? 
1496 1646 
362 x79 
403 33! 

1073 iars 
473 ard 
760 rs? 

1162 Tas 
Sir pete, 
$3 a 


che A te 


H30EP+ RE2(CO)6CL3- MO DATA 8-48 DEG IN 2THETA 18 FO AND 18FC PAGE 11 , 
H K L FOBS FCALC H K L FOBS FCALC H K L Foes FCALC H K L FOBS FCALC H K L FOBS FU.LC 
-8 -3 6 664 S75 ~12 -1 6 218 151 -6-14 7 262 273 “3-11 7 631 654 -9 -B 7 618 658 
~7 -3 6 1969 1367 -ll1-1 6 409 404 -S-14 7 493 492 -2-11 7 1288 1287 ~8 -8 7 951 992 
-6 -3 6 1223 1224 -18 -1 6 8a7 775 -4-14 7 428 372 “1-11 7 487 456 -7 -8 7 468 sag 
“3-3 6 653 €03 ~E -1 6 1252 1241 -2-14 7 627 616 @-11 7 266 939 -6 -8 7 718 729 
-4-3 6 1217 1225 -1 6 463 464 -1-14 7 783 806 1-11 7 248 239 -5 -8 7 380 363 
-3 -3 6 E41 982 -o “1 6 1638 153A Q@-14 7 586. S95 2-11 7 1173 1184 -4-8 7 5433 S43 
“2-3 6 645 677 -S -1 6 454 416 1-14 7 1335 1358 3-1il 7 1121 1179 -3 -8 7 1231 1226 
-1 -3 6 1343 1359 ‘4-1 6 904 918 2-14 7 294 264 -t1 7 817 738 -2 -8 7 482 3392 
8-3 6 2312 2369 -3 -1 6 1649 1637 3-14 7 534 431 S-11 7 677 647 -1-8 7 1174 1186 
1-3 6 674 721 -2 -1 6 2681 2783 “11-13 7 ? 74 -14-10 7 781 21 8-8 7 1606 1028 
2-3 6 1783 1825 -1 -1 6 1843 1873 ~10-13 7 2es 238 -11-180 7 424 373 1-8 7 a77 448 
3-3 6 72 745 6-1 6 423 464 -$-13 =7 723 758 ~3-10 7 256 318 2-8 7 678 639 
4-3 6 235 256 1-1 6 998 1068 “8-13 7 488 432 ~8-18 7 1230 1314 3-8 7 436 438 
53-3 6 1297 1313 2-1 6 1187 1223 -6-13 7 825 87 -6-10 7 682 612 4-8 7 738 522 
6-3 6 1857 1893 4-1 6 359 363 -5-13 7 646" 623 -4-10 7 1389 1445 6-8 7 662 657 
7-3 =«6«6 385 382 6-1 6 1988 1101 ~4-13 7 783 803 -3-10 7 735 rst -15 -7 7? 339 331 
8-3 6 B17 876 8-1 6 335 338 “3-13 7 355 346 -2-18 7 1463 1478 -14-? 7? 321 27s 
9-3 6 7AS 771 9-1 6 3997 1845 -1-13 7 1088 1883 -1-10 7 694 698 -13 -?7 7 693 708 + 
10 -3 6 246 378 10-1 6 1288 1311 @-13 7 71 486 1-10 7 416 434 -12 -7 7 S77 587 
al -3 G6: 361 813 11 -1 6 1816 1133 2-13 7 311 345 2-18 7 421 369 -11 -7 7 391 392 
-16 -2 6 358 336 -16 8 6 336 379 3-13 7 349 833 4-10 7 761 778 -9 -7 7 1528 1524 
“14-2 6. 365 4008 -14 8 6 3964 971 4-13 7 4393 232 5-18 7 300 229 -8 -7 7 691 692 
“13 -2 6 815 364 -12 3 6 842 832 -le-12 7 624 654 6-10 7 332 362 -7 -7 7 851 861 
-12 -2 6 1248 1221 -10 8 6 1445 1383 -18-12 7 238 188 7-10 7 240 239 “6 -? 7? 2311 2211 
-16 -2 6 369 358 -38 8 6 3073 3043 “3-12 7 4391 S12 “14-9 7 1120 1131 “4-7 7 1731 i77f 
=3 <2. 6 1388 1932 ~6 8 6 332 372 =“8='2 ¢ 433: 476 -12 -9 7 272 327 -2-7 7 482 475 
“8 -2 6 516 473 -4 8 6 1225 1198 -7-1l2 7 722 767 -11 -9 7 281 367 el Oaltsk CoS 664 679 
“7 ~2 #6 2168 2145 -2 8 6 6603 649 “6-12 7 765 767 -10 -9 7 1528 1638 8-7 7? 828 836 
~6 -2 6 15593 1523 6 G 6 666 738 =S=1le 537 562 -9 -9 7 801 853 1-7 7 241 267 
“3 -2 = 6 165 37 208 6 823 900 -4-12 7 283 307 -8 -39 7 16355 1638 2-7 7 S07 466 
-4-2 6 13546 1598 40 6 2176 eur? =3-12 7 1266 1293 a SO. WE. 817 B75 3-7 7 1038 1120 
-3 -2 6 226 281 6 8 6 1164 1215 -2-12 7 337 333 -6 -9 ? 233 182 4-7 7 624 638 
“2-2 6 7a3 733 8 8 6 338 955 -1-12 7 337 428 “53 -9 7 744 (7? el 573 593 
-1 -2 6 325 2393 16 8 6 443 432 8-12 7 911 933 -3 -9 7? 581 683 6 -¢ 7 1632 1654 
8-2 6 1284 1503 ~3-16 7 213 142 1-12 7 381 328 se = 9 6 967 952 8-7 7 1112 1139 
1-2 6 423 455 -2-16 7 398 491 2-12 7 695 683 8-9 7 768 688 -15 -6 7 538 494 
3-2 6 1842 1869 “7-15 7 558 518 3-12 7 292 319 2-93 7 912 951 -14 -6 7 S2? 436 
4-2 6 362 844 “6-15 7 433 436 S-12 7 735 731 3-9 7? 583 337 “13 -6 7 618 622 
3-2 6 1994 1311 “5-15 7 1307 1320 -13-11 ¢ 464 463 4-9 7 1285 1262 -l2 -6 7 1167 1889 
6-2 6 636 392 “4-15 7 293 255 -11-11 7 339 331 5-9 7 564 533 -11 -6 7 1432 1468 
e-2 6 356 413 “3-15 7 312 318 “18-11 7 r6 613 7-9 7 307 322 -18 -6 7 338 532 
8-2 6 1314 1373 “2-15 7 434 452 -9-11 7 1457 1588 -15 -8 7 ere B29 -7 -6 7F¢ 1607 1624 
=17 1-6 413 371 =t=15., °C 543 $193 -8-11 7 678 7a8 -14 -8 7 448 437 -S -6 7 643 655 
-16 ~1 6 398 993 8-15 7 2354 385 =P=T1) °F. 722 706 -13 -8 7 574 552 -3 -6 7 388 406 
“15 ~1 6 1015 984 1-15 7 365 312 -6-11 7 395 424 -12 -8 7 773 827 -2-6 7 563 576 
“14-1 6 1715 1693 “8-14 7 268 278 -S-11 7 195 233 -11 -86 ? 543 S95 ~1 -6 7 1221 1238 
“13 -: 6 1097 1867 -7-14 7 986 914 -4-11 7 198 185 -18 -8 7 352 368 @-6 7 1759 1789 


58 


H3OEP+ RE2CCO)G6CL3- MO DATA @-40 DEG IN 2THETA 18 FO AND 1@FC PAGE 12 : 
H K L FOBS FECALC H K L Foss FCALC H K L FOBS FCALC H K L Foss FCALC H KO OL FOBS FCALC 
1-6 7 ré3 1778 “14-3 7 245 258 -14-1 7 1147 1171 ~4-13 8 356 375 -11-9 8 842 848 
2-6 7 1314 1383 ~13 -3 7 8397 988 -13 -1 7 S27 548 -3-13 8B 588 576 -18 -9 8 42883 414 
3-6 7 354 333 “12-3 7 586 431 -12 -1 7 S22 ra bs] ~2-13 8 778 749 -9 -39 8 785 627 
4-6 7 233 262 ~9 -3 7 1983 1091 -li-1 7 674 663 “1-13 8 691 593 -8 -9 8 1558 1547 
53-6 7 533 783 -8 -3 7 869 862 -10 -1 7 1551 1553 8-13 8 725 695 ~7 -9 8B 469 457 
6-6 7 313 586 -6 -3 7 2286 2226 “39 -1 7 {SS6 . 1532 1-13 & S51 546 -6 -9 8B 412 428 
7-6 7 486 4365 -5$ -3 7 1276 1286 “8 -i 7 1132 1107 2-13 8 505 499 -4-9 8 1294 1295 
3-5 7 424 448 ~4-3 7 1846 1069 7 -1 7 8428 824 -ll-1l2 8 669 693 -3 -9 8 246 274 

“13-5 7 1803 1815 -3-3 7 670 694 -6 -1 7 693 693 -18-12 32 352 425 -z -9 8 1842 1858 
“11-3 7 3a4 381 -2-3 7 188 139 -S -1 7 263 247 -9-12 8 721 738 -1-3 6 5793 563 

-3 -5 7 464 76 -l'=+3 -¢ 2312 2417 “4-1 7. 336 353 ~8-12 8 383 392 @-9 8 232 197 

coat dae allt 1828 188 8-3 7 1038 1131 -3 -1 7 382 386 -6-12 8 1813 995 1-9 28 828 831 

“6-5 7 438 5a? 2-3 7 226 234 atc CY 4 1762 75s -4-12 8 311 328 2-9 8 416 414 

os aioe a 24393 2554 3-3 7 326 377 oe eos (meg 672 671 -3-12 8 337 9h2 3-3 8 610 571 

okt Pa ae @ 3224 268 4-3 7? 832 837 @-1 7 882" 926 -2-12 8 445 393 4-9 8 1041 1842 

-2.-5 7 365 385 6-3 7 1382 1434 1 =1 534 S77 -l-12 8 763 794 5-9 8B 628 S77 

-1'-5 7 1S76 1631 7-3 7 829 868 2-1 7 846 884 1-12 8 483 497 -14 -8 8 542 S42 
86-3 7 5108 S25 8-3 7 1123 1132 S21 °C 1091 1126 3-12 8 1816 1839 -13 -5 8 338 344 
1-3 .7 7i4 73g 9-3 7 329 339 4-1 7 1640 1867 ~li-1l1 8 438 429 -11 -8 8 465 S22 
5-3 7 893 913 “17 -2 7 736 731 S-1 7? 676 767 -16-11 & 718 766 -18 -8 8 1150 1147 
6-3 7 393 394 -16 -2 7 419 458 6-1 7 232 286 -3-11 8 665 659 -9 -8 8 1064 1187 
7-5 7 1333 2031 -i5 -2 7 1371 1332 7-1 7 332 374 ~8-11 8 1152 1218 -7 -8 8 609 615 
9-3 7 835 938 coast OR 932 936 8-1 7 425 465 “-f-11 8 B56 646 -6 -8 8 963 958 

“15 -4 7 269 238 as Sama ame 751 747 3-1 7 383 413 -“S-11 8 337 543 ~5 -8 8 363 582 
“14-4 7 392 389 arse 6 288 170 18-1 7 373 349 -4-11 8 7s9 7393 -3 -~B 8 801 869 
“13 -4 7 673 6498 PO Se) 8 421 439 -16 8 ? -1561 1433 ~-3-11 8 1081 1126 -2 -8 8B 1833 1853 
“12 -4 7 1148 1142 =S.'=2° ¢ (36 726 -14 80 7 1537 1553 -1-11 8 32S 558 -1-8 8 401 378 
“11-4 7 1413 1331 =B=2) 7 376 948 -16 6 7 493 432 8-11 B 639 593 6-8 8 389 418 
-10 -4 7 773 r6s Shere Ot 993 1016 -38 8 7 2151 2885 1-11 8 388 338 1-8 8 688 675 

=-9.-4° 7 466 423 “6 ~2 7 563 563 -6 B 7? 537 683 3-11 8 e931 veE@ 2-8 8 469 482 

=f =4:. 00 1651 1632 -53 -2 7 395 669 =4.. 8 ¢ 2413 2484 4-11 8 919 916 3-8 8 1048 1081 

-6 -4 7 723 23 -4 -2 7 Bar 7397 -2. 8 7 3447 3538. -13-18 68 251 191 3-8 8 479 475 

~4-4 7 624 606 -3 -2 7 2684 2744 68 8 7 781 ¢92 -12-18 8 219 168 6-8 8 773 762 

-3 -4 7 693 758 -2 -2 7 295 2397 2 0 7 287 238 -18-18 8 1681 1642 -i5 -7 8 536 531 

2, $4 0 1347 1416 <1-=2) 28 1778 1611 46 7 967 901 -9-10 8 385 398 -14 -7 8 668 632 

-1-4 7? 825 875 8-2 7 1758 1882 8 8 7 1183 1243 -8-10 8 847 863 -12 -7 8 1258 127 
8-4 7 1895 183 1-2 7 424 406 id O 7 175 1178 -4-10 8 691 698 -18 -7 8 776 76 
1-4 7 2288 2449 een: 28 895. 939 -8-14 8 311 326 ~3-18 8 264 2e7 ~9 -7 8 1084 10838 
2. 4. 1% 1072 1947 Sea 207 218 -7-14 6 934 947 -2-18 8 1388 1408 -B -7 8 288 174 
3-4 7 343 386 4-2 7 384 486 -6-14 8 253 236 -1-18 8 363 338 “7 -? 8 931 932 
= ee ae 1195 1212 S-2 7 335 544 -5-14 8 1804 987 8-19 8 283 168 -5 -7 8 234 249 
6-4 7 pa] 2] 4) Sil 6 -2 7 563 938 -2-14 8 351 328 2-18 8 932 972 ~4-7 8 S71 583 
{ ads en Gs 325 330° ?@-2 7 4353 494 -1-14 8 547 522 3-18 8 2793 322 -3 -7 8 1633 1648 
B-4 7 355 418 9-2 7 978 1030 -18-13 8 418 435 4-18 8 B17 843 -2 -7 8 788 766 
9-4 7 281 367 10-2 7 647 686 -39-13 8 669 668 -14 -3 8 475 493 8-7 8&8 2025 2121 

“16 -3 7 454 436 a0 -s1. 8 271 206 “7-13 8 566 607 -13 -9 8 567 511 2-7 8 979 1013 

13-3 ? 555 549 S192 Oe 399 337 -S-13 8 458 483 -l2 -9 8 216 164 3-7 8 312 313 


ani 


an 
ws 


H3CEP+ 


H 


5 
6 
7 


K 


-7 
~7 
-6 
~-6 
-6 
-6 
~6 
-6 
-6 
-6 
-6 
-§ 
~6 
-6 
-6 
-6 
-6 
-6 
-6 
-6 
-5 
=5 
-5 
-3 
=2 
-3 
-3S 


-§ 


=3 
-S 
= 


RE2(COJGCL3- MO DATA 
FOBS FCALC H 
“ag 382 3 
225 383 4 
419 422 5 
328 308} 6 
79 365 7 
469 481 8 
356 374) «= - 15 
982 377 -14 
1195 1218 13 
1342 1379 -12 
1060 1075 -11 
531 533 -18 
418 44! -3 
130 202 ~B 
1160 1038 -7 
617 ss? ~5 
Z14 213 -4 
8Aa6 836 -3 
635 655 -2 
1284 1199 -1 
1188 1133 8 
268 252 i 
1157 1115 2 
15681 1935 3 
460 391 4 
642 6.40 5 
E21 617 6 
283 311 -15 
326 241 -14 
2033 2153 ~13 
253 213 -11 
24) 2438 -198 
é33 75 -9 
sr S07 -B8 
294 234 -7 
467 445 ~6 
475 4765 -5 
555 545 -4 
261 226 -3 
617 619 -2 
1651 1624 -1 
981 1004 G 
1334 1364 2 
776 754 3 
7735 792 5 
251 248 6 
1128 1157 7 


DDDADMDADDAIADDDDNNNDADADAHNDADADADAAMDAVQDMAVDDMDANOAMAMAAAD FT 


8-40 DEG IN 2THETA 


K 


~4 
-4 
-4 
-4 
-4 
-4 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
~3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
-3 
=3 
-3 
-2 
-2 
-2 
-2 
<2 
-2 
-2 
“2 
-2 
-2 
-2 
-2 
=2 
-2 
-2 
~2 
-2 
“2 
-2 
-2 


r 


DADNDDVDAANNDNDDNDMDDNDMDADDVDMDAVNADMDDDANDANDAVDMDAVHDMVDMAOTANDNDAONMD 


FOBS 


469 
954 
1348 
876 
1502 
448 
524 
543 
2e3 
1237 
S76 
S8e8 
1016 
238 
747 
831 
192 
12939 
1326 
322 
2019 
B’6 
1271 
477 
254 
914 
335 
1981 
413 
B82 
66; 
rai 
171g 
631 
6399 
1323 
S16 
336 
1137 
1153 
15.46 
S29 
689 
1151 
685 
1320 
327 


FCALC 


415 
985 
i355 
8708 
1617 
446 
S27 
S66 
24} 
{228 
S75 
S563 
374 
263 
752 


18 FO AND 18FC 


-1 


' 


t 
on NU BW & 
( 
Nooecoeoeqoooce genres 


ite] 
t 


t 
N“N 
WwW 


DVWWNWWUNVYWWVUUUWHDOODDNDDOOHODTMDADVODDMCMAMDDVDMONVVOOVAVOINNOGOD 


FOBS 


629 
973 
641 
270 
361 
435 
233 
583 
19.43 
18657 
452 
562 
1393 
733 
639 
991 
314 
814 
827 
lur2 
386 
443 
947 
328 
1604 
2209 
1825 
691 
1264 
1925 
838 
1483 
963 
258 
6223 
643 
745 
622 
7S 
326 
917 
462 
33 
231 
699 
62 
442 


FCALC 


678 
931 
618 
287 
344 
pa} al 4] 
226 
523 
1053 
1863 
454 
543 
1344 
B45 
839 
18:5 
311 
796 
825 
1089 
242 
479 
1083 
871 
1527 
2157 
972 
673 
1277 
1886 
Te 
1468 
985 
245 
626 
6&7 
C67 
692 
735 
362 
922 
465 
346 
256 
722 
595 
464 


ook 


-6-1 
-5-1 


' 
-_ 
[ax] 

t 
_ 
Qa 


WWWWUWWUVWUDWWWWUUMUWWWUDUOWNUNWUUDDODYNWNNWOUWWUWNUVUNNWWD 


PAGE 13 

FOBS FCALC H 
643 617 ! 

311 288 3 

728 747 4 

398 469 5 

369 395 -12 

331 42 -11 

326 218 -1u 

459 454 -9 

662 769 -8 

9.40 953 -7 

1057 10493 -6 
466 455 bs) 

212 165 -4 

303 316 -3 

566 s7e -1 

1121 1176 ] 
328 279 1 

914 948 2 

206 182 4 

1882 1a26 -14 
346 328 -13 

1o17 1613 -i2 
499 436 -11 

919 932 -18 

328 293 -9 

572 544 -8 

4a 444 -7 

1958 1116 -6 
346 349 ~5 

11408 1143 -4 
697 6S -2 

234 217 -1 

497 378 8 

412 405 “1 

645 669 2 

705 706 -15 

351 349 -14 

1036 1036 -13 
773 801 ~1l2 

528 514 -il 

45-4 459 -9 

303 384 -7 

735 737 -5 

632 624 -4 

F12 297 -3 

538 572 -2 

894 894 -1 


WOWWYWUWUEGWHWYVHUNUYDUUWNYYYNNWNWNNWNYNNWDKOUYHWNUWNNUWNNUWUWNWWWl 


FOBS 
752 


~ 


H30EP+ RE2(CO)6CL3- 


H 


r 


WWWUUYUWUUWWUULCUWWUWDWYDUYYDWUWUDYNWUYVWUNUNUNVNVWUUUNWHNWUYYWwOYU 


FO8S 


616 
256 
1326 
2” 
346 
1173 
3467 
543 
343 
629 
323 
ari 
335 
206 
2és 
623 
2185 
341 
1319 
S25 
Li 
293 
645 
346 
1806 
629 
1258 
4908 
1549 
135 
323 
1672 
32 
rid 
218 
5B4 
786 
1242 
316 
713 
625 
558 
491 
12068 
659 
736 
582 


FCALC 


646 
233 
1325 
224 
318 
1207 
454 
558 
343 
674 
351 
254 
963 
282 
313 
s99 
2126 
3389 
1368 
493 
496 
348 


mat 
ows 


326 
1028 
538 
1233 
S07 
i551 
138 
348 
1633 
347 
759 
236 
816 
1264 
338 
Br4 
600 
516 
363 
1231 
677 
7397 
5933 


m0 DATA 


H 


5 
-4 


8-48 DEG IN 2THETA 


-1 


L 


DWDWWDUVWYYDUYVWUUNUVDNUUVUNUWNWUNUUDHDYYNWNUNUYuUWUWuUUbHWl 


FOBS 


778 
618 
717 
1076 
341 
13438 
732 


FCALC 


Bar 
643 
706 
1131 
393 
1338 
713 
1855 
289 
249 
B16 
S?fl 
74€E 
342 
603 
ara 
1161 
338 
413 
594 
764 
1475 
1134 
1687 
670 
246 
344 
895 
622 
258 
448 
682 
1147 
1827 
216 
14238 
412 
1235 
12383 
425 
544 
<33 
1038 
2eg3 
261 
563 
281 


186 FO AND 1@FC 


H K 


“4-11 
-2-11 
-18-128 
-3-18 
-4-18 
-2-18 
8-18 
1-18 


-12 
-11 
-18 
-3 
-8 
~7 
-6 
-4 
-1 
1 

2 
~12 
-18 
-8 
-7 
-6 
-5 
-4 
=3 
=2 
~1 
a 

2 
-12 
-11 
-93 
-8 
-7 
-6 
=3 
=3 
-2 
ad | 


-9 
-3 
-3 
-9 
~3 
a) 
-9 
-9 
~9 
-3 
-3 
-8 
-8 
-8 
~8 
-8 
-B 
-B 
-8 
-8 
-£. 
-8 
-8 
-7 
-7 
-7 
-7 
-7 
-7 
-7 
-7 
-7 
-7 
-7 
-7 
-7 
-6 
-6 


t 


FOBS 


345 
350 
256 
768 
1438 
1)e6 
233 
247 
260 
392 
1134 
ald 
849 
202 
427 
731 
361 
432 
184a9 
rs 
465 
356 
203 
373 
781 
477 
1i52 
240 
534 
574 
259 
368 
a54 
228 
268 
679 
610 
211 
1119 
227 
1038 
449 
268 
718 
407 
493 


FLALT 


347 
327 
276 
288 
1444 
1038 
206 


PAGE 
Foss FCALC 
637 638 
853 853 
594 586 
978 961 
318 818 
415 400 
578 568 
270 237 
803 738 
453 451 
361 297 
639 613 
1a18 984 
235 275 
294 286 
622 628 
1832 1865 
669 687 
323 324 
1834 1825 
262 298 
614 625 
378 347 
267 385 
v2 663 
227 264 
973 927 
433 448 
625 593 
1306 1296 
921 894 
222 214 
288 277i 
627 672 
431 454 
441 442 
856 879 
724 763 
1a6g 1037 
259 193 
588 361 
466 459 
538 493 
633 687 
1637 9F2 
391 4! 
1852 1832 


H K 


-3 
-3 
-3 -3 
-2 -3 
-1 -3 
8 -3 
2-3 
3-3 

5 -3 
-15 -2 
-2 
-11 -2 
-18 -2 
-9 -2 
~8 -2 
-7 -2 
~6 -2 
-5 -2 
-4 -2 
-3 -2 
-2 -2 
-1 -2 
B -2 

$ -2 
2-2 
3-2 
9-2 
-14 -1 
-11 -1 
-10 ~-1 
=92 51 
-B -1 
-7 -1 
-6 -1 
=9-=1 


L 


18 
18 


FOBS 


443 
389 
223 
155 
869 
10€3 
418 
866 
416 


ipanthenatneeenentennera tei ataemeepeeapetastiy incite stayecmneaaataiam atta lipeainatente areata in tinat antennae. indie pdm na fhm a pe ene ee meee. 
A 
x 
H30EP+ RE2(CO)SCL3- MO DATA @-48 DEG IN 2THETA 18 FO ANP 10FC PAGE 15 a 
H K t FOBS FCALC H K L  FOBS FCALC H K L  FOBS FCALC H K L- FOBS FCALC H K L  FOBS FCALC 
-6 810 462 446 1-5 11 721 719-4 -1 1100 1247) 1246-9 -2: 12-292 268 
-4 810 2065 2032 -13 -4 11 266 839 261 -3-111 641 681 -8-212 538 528 ai 
-2 818 1468 1444 -12 -411 307 31300 -2 -1 11 464 452 =-7 -212 292 86286 
@ 818 237 235 <I -4 11 405 392 -1-1 121 26700 (219, 5 -2:120—~—CO 753712 
2 018 399 928 -18 -4 11 438-433 @-1 11 487, «501 -4-2 12 498 468 
4 810 348 355 -€ -411 541 516 1-111 2880 2820-3 -2:120—~COiG 15 s«G WB 
-€-10 11 2780 3450-7 411 94 88 -14 Bill 298 = 272,—S—i 2-2 120 5484986 
-B -3 11 295027 -6 -4 11 394 #789 -12 011 72302739 @ -2 12 384 403 
-7 -3 11 417411 -5 -4 11 618 622 -18 O11 i551 1463 -12-112 657 632 
-6 -31 450 336 -3-4 11 804 808 -8 @ ll B24 795 -11-112 661 637 
-5 -3 11 Si3 8540-2 -4 11 428 464 -6 Oil 249 3899 -18-112 791 788 
-4-3 11 1980 1053 -1-411 1196 1108 ®@ @11 1015 1862 -9-112 525 589 
~3 -3 11 634 «713 8-4 11 368 377 2 @11 1338, 1318 -7 -112 382 364 
-2 -9 11 482 376 2-411 S13. 492-8 -7 12— E79} 711 “6-112 312 293 
-1-9 11 a7? 7H 18-3 1 645 598 -7-7 12 241 2390-4 -1 12 «266 0— 276 
“11 -@ 41 376 3680-12 -3 11 687 489583 -6-7 12 72 748 89-2 -112 242 = © 215 
-18 -A 11 433 389-11 -3 11 344 22900 9-6 12 4040 HB -1 1200-3 375 
-39 -2 11 548 553  -9-3 11 349 353-8 -6 12. 4473-37 @-1: 658s G7 
-6 -8 11 49% 433-8 -3 11 657 = 660 6-H 120C~CO290 37D -18 BB 12085 46 
-2 -8 11 472, 4920-7 -3 I 487 S670 -5 6 1200 37B 42-12 2Ps«G15 
-1 -8 11 225 253 -6 -3 11 454 465 -4-6 12 298 218 -4 @12 1163 1124 
-8 -7 11 765 00—C—O 76-5 3 I 713 721 -2-6 12 510 465 -2 @12 263 262 
-7 -7 11 230 1920-4 -3 11 247-0 «-256400Ci=-9 -5 1200 «G18 G16 -2 13-2672] 
-6 -7 11 ze EG 3-3 1 671 698 -7 -5 12 1146 1107 -? -113 © 321 331 
“5-7 Li S3 5620-2 -3 11 475 448 -53-5 12 406 430 -6-113 711 712 . 
-3 -7 11 B78 = B52 ® -3 13 869-858-383 -5 120591 608 = 5 -1 130471 463 
-2 -7 11 541 439 1-311 495 457 -1-5 12 459 476 -6 813 254 161 
8-7 11 1822 © -9Bi 3-311 596 = SBI “39-412 685 663 
“11-6 1 3140 2590-14 -2 11 55 503 ~7 -4 12 318 322 
-8 -6 11 441 429-13 -2 11 239 «2820S 5-412 «= 5505—sS5117 
-7 -6 11 662 620 -12 -2 11 262 «259-4 -4:12,- 247 252 
-§ -6 11 766 2«=— 789-12 -2 11-1110 =) -:1047 "3-412 9217 167 
“5 -6 11 582. SE€6.-18 -2 11 491 3780-2 -4 12 a8 295 
-3 -6 tl 307-0 2860-9 -2 111881) 1815-8 -4 12072 761 
-2 -6 11 S56 56700 =? -2:11 216 119-11 -3 12 «669 ~— 683 
-1 -6 11 687 624s 6-2 II 988 8450-18 -3 120 DI 36a 
@ -6 11 315 359) -3- -2 11 207 bee -9 -3 12 247 218 
1-6 11 256 «23900 -2 -2.: 11 886 869-8 -3 12 B77~—s«BSA = : 
‘WZ -S ab 1093) 1867-1 -2 01 339 338-7 -3'120—COS37— 77 
712 --Sou 571 574 8-211 337 349 -6 -3 12 986 8 697 
ey 73300731 1-2 11 1271 1244 9-5 -3 12 33 432 
sca ae 318 409 2-211 611 631 -4-312 211 254 
“lt 375 gg8 3-2 11 952 949 -3-3 12 458 454 - 
mee 261 205 12-1 3100 5490 550-2. -3:'120—S 3931 416 . 
sof aut “51 236 «-8-1 1h 0 4580483) -12 -2: 12— i 439 
“ECD bE teas 8ie7 6-3 1a) a8 sil -2: 1200268281 
es. Sc 2s Or 6 694 665 -18@-2 12 275 269 


62 


11-22 


‘ 


meee NN TINN NNN NIN 


OM dutty = OU amu 
\ 1 
DWUVUSSLGGGGe Ke 


1 
—_ 
w 


RE2(CO)6CL3- 

L Foes FCALC 
6 273 135 
6 416 388 
8 384 384 
8 334 338 
8 202 230 
3 392 433 
6 486 334 
] 354 3.49 
a 263 258 
6 276 286 
Q 611 6-80 
6 308 317 
8 333 368 
a>] vs 2208 
8 7B7 773 
8 420 Al? 
8 766 735 
8 1035 1043 
a] 307 a73 
8 334 528 
8 322 286 
Q. 32 255 
8 384 207 
0 €82 629 
8 298 331 
8 306 507 
8 466 432 
8 1217 $220 
8 463 487 
ts) 262 197 
8 568 317 
2) are 411 
8 306 217 
8 440 422 
8 432 410 
0 391 344 
8 326 345 
8 S65 538 
8 438 475 
e 375 347 
B 6838 682 
Va] 779 725 
8 382 246 
is] 338 388 
V4) 297 222 
Qa 581 515 
8 287 328 


H F 


14-15% 
iS-i5 
16-15 
12-14 
14-14 
15-14 
r-14 
13-33 
14-13 

5-13 
16-13 
13-12 
la-lec 
16-12 
14-13 
7-1) 


r 


VVovonooqcnnocoQMeq00 C09 Cececococaeveccaocooc eocccoeo0eo0cceoeo0caGa 


MO DATA 46-535 DEG 2THETA 


FOBS FCALC 
=33 253 
809 768 
308 24° 
558 534 
286 255 
3°93 4353 
aay 337 
490 ASS 
32° AD3 
S31 £25 
SN2 S734 
1220 1284 
2s 322 
De S2l 
“Ol 669 
410 361 
=O avs 
455 «23 
B14 , 
442 425 
258 228 
5re 582 
E53 646 
313 325 
445 413 
289 336 
828 740 
494 375 
£06 S35 
570 S41 
343 345 
491 4:1 
435 43 
383 362 
518 4398 
768 ere] 
316 257 
593 - 615 
307 245 
423 468 
288 388 
353 261 
SO} 474 
788 755 
793 787 
55a 545 
378 322 


16 FO AND 1BFC 


cr 


Cn el onl nd ai eel ee oe 


MOD Muh at 
1 
soc nas ae, Ss en os 


Oe ed hd 


Ne aa I a ce ee ce ce ee el eel od oe eed 


- 


€ 


' 


et 


‘ 
md Gere et eee me Ot ee Gee Ot Oe Gee ee Oe Ot ee ee OO Se ee OF OT OFF OE 
OONMHUTB why Tre 2 INO 


' 
Suk 


' 
— om 
oy 


tera 
wor wt Ot ee oe ee 
We Bos 


@otee 


tet tt bya bt bt t be te t beet 


cme at Ga fone ame ed Oe ges ee ed bee ee wee Oe wat Ont Uae Ome tee ES Ot Oe Oe Oe Oe ee Oe Oe ee Oe Oe Oe 


Ho em me TINT TUN WANN WNWh Lb PSSUUUEN RK 


ee ee dd eee 


FUBS FCALC 
326 379 
7380772 
378 5339 
2860 214 
327-237 
367 485 
651 ©9934 
238 269 
54? 493 
626 «6:19 
335 501 
a7 S26 
312251 
412 483 
628 653 
638 = «6:15 
303-253 
665 661 
524 §78 
312-33? 
312-252 
445 518 
529 628 
53880637 
433331 
572 $69 
558 ($74 
So? Sis { 
27? 287 
a4600—=C 464 
539540 
473988 
1:71 189) 
762-336 
362-368 
554 582 
586 61! 
536 S71 
352036) 
B22 eas 
sso 4538 
519 499 
264 9-247 
257-218 
266 «283 _—Ci, 
2700-238 
327 265 


eds 5 oo cee ow 2 etn Shee ee we het ee eee eee tb ae ow 


“ 
© 
H30EF*¢ PEZ(CO'SCL3- MO DATA 48-"S DEG 2THETA 18 FO AD IOFC PAGE 2 as 
h FOL Foes FCALC H KF OL FOBS FCALC ne Foes FCALC H K L FOBS FCALC HF L FOBS FCALC 
-19 -8 1 4.346 ars -16 8 3 £23 &SS €-c0 2 S12 325 14-16 2 511 492 14-9 2 578 S67? 
~17 -8 #3 256 203 18 8 3 Be i- 10°H r-20 2 256 223 16-16 2 328 371 16-9 2 484 479 
~16 -8 ft €34 €83 “5-25 2 ~ 33 zz 19-LU 440 4336 -17-15 2 E27 631 17 -9 2 314 294 
15 -8 1 2°90 27) -4-25 2 439 331 11-22 2 222 32 -16-15 2 il 267 18-9 2 337 $45 
i7 -8 4 e** 6*9 -3-25 2 349 435 12-50) 2 5o7 431 -15-15 2 6c2 72 -13 -38 2 374 42 
16 -8 tta2 728 -2-23 2 ek? Sas -l2-13 0 2 402 414 S1o=ts 2 242 283 -i3 -B 2 467 be] 41] 
19 -8 1 414 315 1-23 2 73% ws -B-19 2 Ti wes “Ul-tS) 2 238 203 ~1?7 -8 2 335 387 
-20 -7 2 18 ah) S25 2 FEe €03 ~E-139 2 £99 B26 9-15 2 i253 1215 14 -& 2 415 37 
“16 -7 J vasa 0 i) -€-2 2 m5 6 ea Ae a6 369 iN-15 2 5a3 518 iS -3 2 410 37 
-17 -? J 343 353 “See 2 ae aa) -3-19 2 €33 hal 11-15) 235 343 16 -8 2 2v5 306 
-16 -7 #1 €92 "97 -4-2 2 RES 3e° eb De v2 eo8 .13 127-15 2 273 236 7 -B 2 398 721 
166-7 «#1 £47 e°8 a8225) <2 de, > ro) og ie2 aed) S343 -le-14 2 446 525 19-8 2 336 2? 
Tare | «63 ec6 -é-23 2 Fa 340 {-19 2 "3, fl 18-14 2 S13 334 “19 -7 2 281 228 
28-7 1 3€2 ar I-2 2 i724 ary 3419 2 634 AC3 ll-14 2 321 233 -18 -?7 2 337 418 
-~18 -6 1 WS 325 $-23 2 3AQ CES €-13 2 Dae 7T 1 le-14 2 368 3A -16 -7 2 982 1019 
-17 -6 1 €24 622 a-23 ¢€ 26 197 7-319 2 33 312 13-14 2 3393 375 ig -7 2 6383 728 
“16 -6 1! 753 H#Q -l2-22 2 $45 273 39-3 2 41 dle 13-14 2 aoe 26} 17-7 2 345 324 
13 -6 1 713 E76 “I-22 2 452 339 werd. 62 a6 40 15-14 bag 641 -c2 -6 2 447 466 
15-61 Al S3t ma 2 7a The “14-13 2 eee | 4:7 -138-13 2 34r 341 -21 -6 2 293 292 
2h -6 1 m3 cham | “See. 2 258 ANS “31 1% 2 453 330 -ir-13 2 230 236 -18 -6 2 304 235 
“21-3 J r2s “36 =f2l2 2 236 a -1H-18 2 a4) Sot -16-13 2 Bre 756 -1? -6 2 443 4345 
it igen a | 734 re #Po2o s2 nee S| “B12 6 3.33 35.0 -15-13 2 org 642 15 -6 2 tc 96 
7-3 3 rar €93 8-22 2 249 ole -@-18 2 6% 700 -I4-17 2 5°39 556 16 -6 c@ 916 £84 
Ig9 -5 1 398 104 See ee 35.4 376 5-18 2 4565 ae} aL3el3. 2 410 366 -le -5 2 1165 1219 
“18 -4 1 195 461 4-<2 2 345 328 6-:0 2 S31 Be 13-17 2 rig 710 15 -5 2 520 558 
-17 -4 1 608 Ly %-22 2 a°.2 afs 8-18 2 a” 5028 Ir-!3 2 4319 a2 ~2et -4 2 437 301 
168-4) i Me 206 7-22 2 7.0 390 9-18 2 3" 329 “19-12 2 476 395 “19 -4 2 253 236 
23-4 1 373 9098 Hcae ls 2 F.46 wes 18-13 2 cin | 341 Shesik2) 72 308 365 “1? -4 2 €681 618 
e2e0"3 001 39° “O82 -3@ 21 2 wL8 196 1-12 2 <4 718 “15-12 2 Sir 554 153 -d 2 1365 1393 
eso aoe a | 763 7K3 -i-21 2 JES aed 12-18 2 34.3 331 W3-le 2 S4t 460 15 -4 2 363 263 
-20 -3 #1 se "3 R-21 2 227 316 13-16 2 Ry ee Id-120 2 426 433 Ir -4 2 405 361 
-18 -3 1 7293 TUE t-ol 2. 49° rs “1E-1le 2 520 aaa 16-12 2 343 302 19 -3 2 347 388 
clr -3001 455 238 3-¢1 6f ve 708 -14-17 2 Fates ig “20-33 2 268 $29 -19 -3 2 469 474 
16-3 1 its 1147 4-21 2 71 a6 “13-17 2 en) ore -i3-11 2 302 344 -18 -3 2 21 316 
7-3 1 343 7.35 S-li 2 604 657 “12-17 2 ae 796 -16-i1 2 Paar) diet he =3> 2 316 378 
19-3 J 4128 3~ 7-o1 2 INS sil -3-17 2 eft (49 J2-15 2 437 465 1? -3 2 63 &36 
28-3 (1 441 30"9 “14-74 2 a>? an) “8-17 2 Boi 338 Id-11 2 328 345 28 -3 2 432 45 
~13 -2 01 533 5368 “13-00 2 323 352 P-4e 2 abated 412 le-ti 2 430 389 Se eh Ae 34. 428 26 
she: 22> ot 4393 SO6 sl2-c0. 2 303 IN T-1? 2 ries es l?@-t1 2 S26 219 “19 -2 2 £22 BES 
16-2 3% cée 228 aaa 2 OG was 1D-$7 2 8.4 Thee 13-11 2 362 328 -18 -2 2 S74 539 
17 -2 1 6° 373 “E€-20 2 4.4 are eye? eo 63 -20-10 2 287 343 “17 -2 2 37a 233 
18-2 1 268 167 “S-29 2 aia ai2 -13-16 2 248) £01 “19-10 2 ee3 whi 16 -2 2 eel rll 
9-2 3 646 657 ~3-2 2 213 382 -12-16 2 de8 a7 13-18 2 252 222 19 -2 2 315 297 
“19 -1 3 310 276 -2-28 2 838 893 -18-16 2 465 535 16 .8 > 35-4 a29 28-2 2 285 286 
“18 -1 41 528 518 -1-28 2 577 548 -10-16 2 9€e@ 983 -28 - 2 394 443 “21-1 2 268 282 | 
eo -t 4 364 333 @-28 2 789 766 B-16 2 ae9 377 -19 -9 2 264 197 -28 -i 2 693 682 
-26 68 1 7@1 673 a-26 2 2 237 205 -16 -9 2 32] 397 -19 -1 2 366 338 


64 


H30EP+ RE2(CO)6CL3- 


H FF 


-7-74 


mw LR Py we hy 
"4 
fot N NAA 


3- 


r 


Noe Ued Ud eat Ud cad Gad ld ad dd ddd Gd Gat Gd add dd todd ddd ad Gd ad Gd ad Gd RN NNN Nt 


FOBS 


223 
Sra 
335 
444 
620 
497 
608 
or 

533 
261 
4130 
242 
535 
bol Pd 


233 


FCAI Cc 


387 
521 
563 
434 
617 
476 
545 
863 
55 
331 
33 
311 
575 
513 
265 
340 
292 
267 
234 
426 
214 
294 


H OK 


~1-28 
8-20 
1-20 
4-20 
3-20 
186-20 
“14-19 
-11-19 
~3-13 
-8-19 
-6-19 
“2-19 
Q-19 
1-193 
3-193 
4-13 
6-19 
18-19 
12-19 
-15-18 
-14-12 
-13-18 
-12-18 
-18-18 
-€-18 
~7-18 
-6-13 
3-18 
4-18 
3-13 
6-18 
7-18 
8-18 
9-18 
13-18 
12-18 
“13-17 
“12-17 
-10-17 
~B- 17 
5-1? 
6-17 
P-17 
10-17 
11-17 
14-17 
- 16-15 


L 


(6d Gl Gt Gd Gd ad Gt td Gd Gd dad Gd ad Gd dd Gd dad Gd dG Gd Gd Gd Gd dd Gd Gd td 


FOBS 


S64 
301 
313 
303 
278 
361 
405 
234 
26! 
481 
S337 
1817 
352 
311 
435 
SES 
737 
6293 
376 
265 
265 
337 
419 
er? 


£03 


MO DATA 49-55 DEG 2THETA 


FCALC 


NO we oe DTH 


dW Oh utc 
AWNWAW DV 


¥ 
oO 
a) 


IUD od ian Ae Lough he tam > 
ao eo PO tN aloe 


NONNUMNDAWDWY WO 


re 


FO AND 10FC 


Od ad Ud Gd Gal Gl td Gd Gd Gd dd Gd Gd dG Gd Gd td ddd td od dd Gd a dG 


r 


fn 
=) 
4D 


"De TOCA 2 OF od Ud NT 
EFT on TD UO PD 40 0) On & 


PQAD LN OOrs: 


Dea DP Ins wed 


WO NOC. 
TFRIIQWL WOOL 


- 
AW) me 2 fh 


tsa Mae 


Se oes OO OMe mer 


1 


t 
eee ee me we A ee wee A) ne mee ee A ee ee ee A cee oe 


Pda gore 
POM EN TE 


rc 


(a bed Gal Gd Gl Gi Gl Od Gd Gd ad Gd Gd ad add tad ddd nd ad Gd ddd dd ad Nd ad ds ed nd Gd 


4 


ray Ns 


Sue TW Sd eee ut gene 


Tae te Bom Mh ge 


sao dwe me LL os Laren 


nm 
A 


Ered 


Rab ed me OR LL mre ete TL 


Sa OOOO Pe ho. 3 we 
69D SO Mad 2 a OD a OD me 


tad 


z 
x 


' 
eee NE eran 


t 
Qa AO Fee ONOKIA-atA 
‘ 


or 

ential 'otot 

(cies Janie Dh) Wee ae Re cas DO He | t 
JTIN 
RLMAOOQ———-~ 


4 
1 were ‘ 
Ow 
SNe IE a 


Wee a PAP 


FORTIS PU RRC PPO PF P IPRS FTP RO BPO Re 


t 
| 


Om ee mm ee NI Ne td 


be 


BPHESBHRHSHRHSLEBALAPABBAABSABARLLSOSLELLUELELEEEL LW Oo 


416 


rat Serer 


+OOOtlu a “ee WADED WORE L Wud 


POND TEE TORI dE Greig os 


Fd Mig WN Lieto Pr i L BO a oi Lona 
a 


es - FO teat Le pa iseior 2 et RTA | 


LO A LALLA AD ALE CT TED ome 


65 


RI0EP+ RE2(CO)ECLS- 


H K 


~39-195 
-8-19 
“35-19 
-4-19 
-3-19 
=2=13 
8-13 
2-19 
4-19 
9-193 
18-19 
12-19 
“16-18 
-13-18 
-12-18 
~11-18 
-18-13 
-3-18 
-8-18 
~7-18 
-6-18 
1-16 
2-18 
3-18 
5-18 
6-18 
B-18 
10-13 
11-18 
“16-17 
“13-17 
~18~17 
~3-17 
-8-17 
4-17 
sear 
6-17 
7-17 
8-17 
3-17 
11-17 
-16-16 
~15-16 
~12-16 
~i1l-16 
-18-16 
8-16 


BHAHBHALHAAHABADARAHRHSAHSDADBADAHALDAAADRDHLAADRLRHLDALAALSLEADA F 


> 


FOSS 


259 
403 
461 
274 
309 
754 
782 
449 
662 
309 
52 
506 
274 
334 
459 
369 
413 
455 
455 
338 
416 
473 
6li 
77a 
675 
249 
206 
464 
2288 
335 
411 
506 
246 
328 
3193 
337 
373 
246 
836 
275 
439 
381 
266 
639 
714 
Baz 
384 


FCALC 


245 
363 
524 


277 


eof 
314 
776 
633 
451 
616 
287 
4SE 
518 
323 
238 
432 
3351 
413 
486 
464 
421 
441 
3 
EAS 
71e 
631 
345 
261 
452 
28a 
335 
416 
327 
26! 
311 
337 
36° 
413 
139 
812 
3B7 
456 
338 
388 
786 
796 
802 
363 


H K 


9-16 
18-16 
le-16 
14-16 

-13-15 
“18-15 
“17-15 
-13-15 
-11-15 

7-15 

8-15 

3-15 
15-15 

“17-14 
-15-14 
~1S5-14 
-i2-14 

8-14 

3-14 
13-14 
15-14 

=(7-13 
“16-13 
~14-13 
~13-13 
16-13 
11-13 
15-13 
“19-12 
=[5el2 
18-12 
11-12 
12-12 
14-12 
-1B-1) 
“15-11 
11-11 
12-11 
13-11 
15-11 
16-11 
-20-18 
-18-108 
-16-19 
-15-18 
12-18 
16-10 


r 


HBADPBDHRAHRLAABRAABRBHRELABDBAHAHRABRHRALRADAARRAAAHRARADRHAARHAAAAARDHASBAAL 


FOBS 


336 
384 
326 
591 
343 
298 
494 
237 
344 
9288 


ba 
Se 


656 
293 
257 
483 
Sao8 
235 
268 
957 
683 
4228 
449 
494 
323 
663 
4a7 
716 
384 
604 
Sa2 
462 
S31 
374 
492 
305 
661 
848 
861 
378 
399 
325 
646 
548 
331 
387 
388 
563 


‘M0 DATA 49-55 DEG 2THETA 


FCALC 


283 
288 
264 
568 
264 
211 
547 
221 
345 
923 
563 
630 
191 
244 
456 
54a 


FO ANP 1@FC PAGE 4 . 
H K tL FORS FCALC H K L  ¥FaO3S FCALC H K &  FOBS - FCALC 
-18 -9 4 329 326 17-2 4 762 £04 -6-19 § 428 437 
-.7 -9 4 368 349 18 -2 4 263 268 -5-19 § 237 212z 
-16 -9 4 255 2230 19 -2 4 374 292 -4-19 5 395 388 
12-9 64 870 B46 -22 -1 4 236 3293 -3-19 5 222 2393 
13 4 341 335 -18 -i 4 a9 373 8-19 5 397 361 
16-. 4 467 453 i6-1 4 522 551 1-19 5 317 333 
-21 -8 4 374 362 -22 (8 U4 42-4 379 3-19 5 268 252 
-28 -8 4 3468 413 -26 8 4 1@i} 16388 4-19 5 68a 896 
-19 -8 4 476 521 -18 8 4 5.49 3957 6-19 § 466 a5 
-16 -8 4 653 634 16 @ 4 733 825 8-19 § 233 271 
12-8 4 27 23 18 @ 4 811 862 -14-18 5 585 497 
13 -8 (4 463 423 -7-24 5 292 266 «6-13-18 5 414 404 
i4 -8 4 486 468 -5-24 5 53! S4{  -11-18 5 364 381 
i5 -8 4 323 426 -2-24 5 32? 245 -18-18 5 598 682 
17 -8 4 say 73 1-24 5 287 23 -6-16 5 418 410 
-22 -7 4 342 296 -3-23 5 27a 3a2 -5-18 5 292 318 
-18 -7 4 793 848 1-23 5 445 ~3-18 5 6338 642 
13-7 4 342 4A2 4-22 5 215 -2-18 5 7A3 686 
16-7 4 336 3.49 -6-22 § 283 -1-18 5 352 574 
-22 -6 4 298 313 -4-22 5 AQ3 o-19 5 319 361 
-17 -6 4 333 253 -3-22 5 459 2-19 5 625 657 
13-6 4 545 518 -2-22 5 275 4-18 § 365 334 
14-6 4 gaa 424 -1-22 § 529 6-18 5 339 315 
15 -6 4 425 385 9-22 5 233 7-18 5 366 372 
i6 -6 4 233 384 6-22 § 194 9-18 5 384 452 
-21 -5 4° 463 322 -3-21 5 5a7 10-18 5 3728 294 
-19 -5 4 374 397 -8-21 S 247 11-18 5 411 386 
-17 -5 4 1322 1355 “7-21 § 564 -16-17 § 389 419 
is -5 4 455 519 -3-?!1 5 1750 2-17 «5 769 824 
-22 -4 4 283 263 @-21 5 249 -10-17 5 594 545 
-20 -4 4 364 312 3-21 §& 519 -9-17 5 355 3Z46 
-13 - 4 27) 305 4-71 5 208 ~?7-17 5 467 av 
14-4 4 468 4.2 5-21 5 657 2-1? § 951 ie eae. 
iS -4 4 725 743 -14-20 5 79 3-17 5 571 52 
16 -4 4 3a3 315 -13-20 S 257 5-17 5 $37 S03 
-22 -3 4 274 257 -12-28 5 288 6-17 5 27S fee 
-21 -3 4 329 2385 -9-20 5 196 8-17 § S44 545 
~18 -3 4 687 747 -4-28 5 331 9-17 5 313 294 
14-3 4 467 472 -3-20 5 475 12-17 5 361 381 
15 -3 4 613 693 -2-22 #S 7990s - 18-16 65 285 316 
17 -3 4 418 415 -1-28 5 579 -12-16 5 aga 440 
-21 -2 4 Sal 554 @-20 5S 364 -11-16 «5 385 436 
-20 -2 4 358 332 2-28 5 332 ~16-16 5 683 738 
-19 -2 4 ers 875 3-20 «5 328 -9-16 5 378 
~18 -2 4 251 248 -11-19 5 255 4-16 5 373 
14-2 4 S16 952 -10-13 5 265 5-16 5 239 
15 -2 4 437 A239 -8-19 5S 798 6-16 5 660 65 


66 


H30EP+ RE2(CG)6CL3- 


HK 
7-16 
8-16 
18-16 
“17-15 
~13-15 
12-15 
“tiris 
7-15 
B-15 
3-15 
180-15 
13-15 
14-15 
“19-14 
~17-14 
“12-14 
7-14 
18-14 
11-14 
12-14 
13-14 
“19-13 
~16-13 
~13-13 
8-13 
3-13 
12-13 
13-13 
14-13 
-18-12 
“15-12 
3-12 
186-12 
11-12 
13-12 
14-12 
“21-11 
-28-11 
~13-11 
10-11 
l1-11 
l2-11 
15-11 
16-11 
~139-18 
-18-18 
-16-18 


r 


TATATANAANANNAAAUITAANTEANA GUTMANN TNT AAA OA 


FOBS 


FCALC 


317 
648 
223 
421 
79S 
379 
1105 
S27 
3@b 
582 
22 
458 
366 
318 
3a5 
322 
921 
375 
27a 
271 
246 
352 
2S5 
553 
45a 
761 
472 
447 
332 
154 
7rs 
ver 
362 
1°15 
338 
236 
413 
418 
336 
663 
333 
233 
336 
295 
199 
261 
627 


nd 


-15-18 
18-18 
12-108 
16-18 

-28 -9 

-19 +9 

-17 -9 

-16 -9 
15 -93 
16 -3 

-18 -8 

~17 -8 
11 -8 
12 ~8 
13 -8 
14 -8 
16 -8 

-21 -7 

-19 -7 

-18 -7 
12 -7 
14 -7 
17 -?7 

“19 -6 

-18 -6 

“17 -6 
13 -6 
14 -6 
15 -6 

"17 <3 
12 -8 
13-5 
15 -5 

-2i -4 

~139 -4 

-18 ~-4 
15 -4 

-21 -3 

=19 -3 

-18 -3 
13 -3 
14 -3 

7? -3 

-22 -2 

“19 -2 

-18 -2 
13 -2 


L 


AHAUIMNAMAMNAMANIUKAMNGIANAINAnianranannhuwnnnaga4gannanw4gnan»naan au au 


FOBS 


451 
1345 
965 
234 
601 
235 
362 
399 
284 
616 
583 
315 
1348 
321 
379 
386 
3008 
428 
319 
414 
7e8e 
6893 
316 
463 
688 
541 
335 
544 
529 
928 
2°B 
1185 
337 
366 
S82 
3339 
634 


4610 


458 
273 
285 
746 
328 
384 
3893 
587 
338 


M0 DATA 48-55 DEG 2THETA 


FCALC 


485 
1238 
351 
318 
686 
233 
3397 
475 
237 
648 
626 
344 


1Z72 


2389 
349 
365 
237 
483 
246 
403 
673 
718 
416 
457 
639 
5493 
415 
533 
S17 
2°47 
203 
1247 
481 
332 
613 
398 
641 
498 
4385 
27t 
232 
812 
593 
337 
352 
SEB 
234 


18 


FO AND 10FC PAGE 5 

H K L FOBS FCALC H K L Foes FCALC H K LE FOBS FCALC 
I4 -2 5 415 436 -14-13 6 4? 482 12-16 6 338 352 
-22 -1 5 367 3280-11-19 6 359 400 -19-i5 6 305 320 
-21 -1 5 414 415 -8-19 6 27a 271 -13-15 6 221 292 
-26 -1 5 837 823 -6-19 6 336 314 -1l2-15 6 298 225 
“19 -1 5 538 359 -4-19 6 563 952 “11-15 6& 1882 1067 
153-1 5 468° 387 -2-19 6 836 802 “18-15 6 262 285 
16-1 = 5 648 696 1-19 6 358 348 5-15 6 381 283 
v7 -1 65 443 494 8-19 6 317 276 6-15 6 335 419 
18 -!1 5 435 481 -12-18 6 391 384 7-15 6 602 S96 
-28 8 § 261 171 -18-18 6 243 388 13-15 6 332 423 
-18 8 5 rai 756 -9-18 6 468 463 ~17-14 6 475 494 
14 8 $5 278 320 ~8-18 6 536 607 -13-14 6 v2? 733 
16 6 §$ 2394 403 -7-18 6 466 455 -12-14 6 242 218 
-5-24 6 399, 372 -S-18 6 351 332 6-14 6 427 4098 
-3-24 6 28s 253 -4-18 €& $56 54 7-14 6 882 866 
“1-24 6 267 238 8-18 6 551 541 9-14 6 S23 563 
-7-23 6 321 343 1-18 6 364 363 11-14 6 303 256 
-S-23 6 253 213 3-138 6 388 587 13-14 6 450 448 
~4-23 6 372 31? 4-18 6 503 Si? -19-13 6 293 316 
“2-23 6 327 26 3-18 6 52 5.” 16-13 6 268 238 
8-23 6 252 248 8-18 6 491 392 -15-13 6 473 465 
1-23 6 232 288 15-17 6 335 331 <-14-13 6 2380 298 
“3-22 6 SOt 462 -13-17 6 441 391 7-13 «6 361 346 
~¢-22 6 250 283 -le-1l? 6 534 616 B-13 6 359 391 
-6-22 6 342 278 ~1@-17 6 738 v6? 9-13 6 437 387 
-4-22 6 266 240 -6-17 6 B61 866 18-13 6 381 331 
-i-22 6 394 334 -4-17 6 448 410 11-13 6 411 397 
2-22 6 233 2s -3-17 6 4r2 519 12-13 6 468 455 
3-22 6 493 461 -1-1? 6 222 246 13-13 6 2r 254 
5-22 6 408 3°? @-lr 6 624 657 14-13 6 295 291 
“6-2 6 282 285 2-17 6 951 985 “19-12 6 333 293 
~3-2i 5 7@s 662 6-1? 6 433 438 -16-12 6 258 27 
-2-2 6 3893 251 8-17 6 238 304 -i4-12 6 223 220 
~l-21 6 ar? 437 9-17 6 376 37 B-12 6 698 708 
6-21 6 239 ‘19-4 li-i 6 368 386 le-l2 6 336 229 

~14-20 6 381 216 -18-16 6 358 338 -16-11 6 361 480 | 

-18-28 6 365 351 -16-16 6 256 314 -15-11 6 S62 1922 | 
~“9-28 5 23e 4:8 ~14-16 6 e766 286 ~14-11 6 506 552 
-8-28 6 522 545 ~13-16 6 422 437 9-11 6 865 981 
-7-28 6 297 383 ~12-.6 6 S27 947 10-11 6 765 7S? 
-6-28 6 258 203 -ta-16 6 243 2396 l1-11 6 668 768 
-2-28 6 286 239 ~9-16 6& 323 383 ~20-18 6 588 621 
Q@-28 6 293 273 2-16 6& 554 S57 “17-18 6 235 1399 
2-22 6 412 457 4-16 6 288 277 ~20 -39 6& 314 313 
3-28 6 383 336 6-16 6 316 306 «6-18 -9 6 275 249 
4-22 6 675 668 7-16 6 384 346 -16 -9 6 B17 832 
3-28 66 342 381 8-16 6 318 477 1a -9 6 1879 1187 

c 

} : ’ ev 

cy 

a Ape Be ne eP beer: } 


67 


H30EP4 RE2@(CO>6CL3- 


H 


11 

12 
~22 
-21 
-2e 
-19 
-18 
-17 
~16 

18 
12 

15 

i6 
See 
=19 
~18 

11 


-18 


K 


-3 
=9 
=3 
~8 
-8 
-3 
-8 
-3 
~8 
-8 
-8 


u 


AHAMHAHAAAAAAHAMHAAAHHAMNAAMAAAKHHAHAHAHHMHHANAHHAHHAAAAH 


Foss 


433 
338 
383 
464 
307 
4r2 
434 
268 
503 
426 
448 
461 
234 
318 
319 
Seal 
Sis 
413 
686 
326 
S43 
6392 
337 
925 
469 
ari 
S23 
a7 
827 
432 
302 
235 
355 
v13 
368 
SG 
285 
315 
593 
3°73 
338 
S78 
327 
S67 
368 
554 
688 


MO DATA 
FCALC H K 
433 13-2 
346 15 -z 
<62 16 -2 
382 17 -2 
268 =21=1 
47) “20 -! 
4135 2-f 
243 14-3 
544 -22 9 
434 -28 38 
433 14 8 
506 16 8 
291 -B-23 
264 -6~-23 
384 ~5-23 
S36 -1-23 
542 -7?-22 
432 -3-22 
S31 -2-22 
237 -9-21 
542 “f= 21 
735 -3-21 
419 -2-21 
S63 “1-21 
SAS 8-21 
482 3-21 
581 3-21 
504 -8-20 
843 -4-2 
346 ~3-20 
254 -2-2 
205 4-29 
312 6-20 
gag “14-19 
358 ~10-13 
749 ~8-195 
352 -5~-19 
3B7 -3-19 
486 -2-19 
$53 9-19 
585 2-19 
621 4-19 
303 -16-18 
S33 -15-18 
363 ~13-18 
543 -12-18 
333 711-18 


E 


NNNANAAIAIN ANNAN ANNA AN AINA ANNAN NAN AN OoonnaAaAaOaAaD 


FOBS 


301 
663 
2ea7 
4e7 
228 
439 
454 
341 
?27 
658 
625 
843 
27? 
322 
2e7 
36S 
384 


am 


434 
258 
514 
258 
263 
398 
345 
eri 
642 
433 
474 
482 
396 
413 
363 
237 
226 
S76 
SS2 
323 
2398 
S45 
<7? 
Sal 
6393 
327 
269 
328 
233 
331 


48-55 DEG 2THETA 


FCALC 


286 
758 
244 
518 
212 
433 
S2 
325 
780 
61 
616 
868 
24? 
230 
28? 
317 
360 
433 
182 
483 
225 
263 
265 
339 
236 
643 
376 
439 
4283 
353 
421 
345 
213 
286 
584 
539 
314 
302 
515 
202 
588 
653 
322 
248 
361 
324 
382 


18 FO AND 19FC 


H OK 


-18-18 
~3-18 
6-13 
~S~-13 
-~4-18 
~3-18 
“2-18 
-1-18 
a-18 
1-18 
2-18 
3-18 
6-18 
3-18 
16-17 
12-17 
10-17 
-3-17 
~7-17 
-6-17 
-4-17 
-1-17 
Q-17 
3-17 
S-17 
6-17 
8-17 
-12-16 
11-16 
~1B8-1€ 
-38-16 
-7-16 
-6-16 
B-16 
1-16 
2-16 
6-16 
-17-15 
-13-15 
4-15 
S-15 
7-15 
9-15 
-19-14 
~14-14 
-13-14 
-hi-id 


! 


NIN NN NANNA ANNAN AN AAAI NAN AAAI ANIA AANA AO 


r0e8S FCALC 


258 
303 
334 
216 
387 
528 
384 
408 
353 
447 
4398 
236 
228 
276 
263 
221 
262 
434 
436 
36 
782 
347 
535 
av? 
286 
538 
447 
725 
468 
532 
282 
364 
522 
847 
738 
711 
468 
528 
472 
358 
473 
812 
233 
381 
182 
589 
831 


NN NNN NANTES ACSI NAA NN AANA ANANSI OO 


PASE §& 

FCALC H K 
233 -21 -? 
724 «4-18 -7 
463 -16 -7 
371 11 -7 
218 12 -7 
er 15 -? 
343 ~22 -6 
2140 -19 -6 
231 ~17 -6 
275 t2 -6 
487 13 -6 
644 13 -6 
599 -19 -5 
466 -17 -5 
353 tt -5 
77 13 -5 
424 ~-19 -4 
739 ~17 <4 
443 10 -4 
3Y 12 -d4 
32 13-4 
384 Iq -4 
428 iS -4 
345 -21 -3 
a7 ~2B -3 
29} -18 -3 
791 “17 -3 
417 11 -3 
835 12 -3 
16098 1S -3 
432 -2; -2 
326 2h -2 
333 -19 -2 
289 41 -2 
256 le -2 
316 14 -2 
2139 ~22 -} 
431 ~21 -1 
279 ~18 -1 
365 12 -} 
136 13 -1 
738 ld -} 
912 15 -3 
228 16 -1t 
579 -208 @ 
268 -18 8 
361 -6-22 


DN NN NN ANANSI AINE TENNANT AIAN NINA NAIA 


Sie 
FOBS FCALC 
392 3B8 
B64 9-833 
3630282 }- 
266 89219 
484-588 
433.506 
233245 
3820276 
2380 249 
411 464 
7820759 
4a8 aap 
612567 OE | 
943 971 | 
acy 838 of 
329 -3@5 | | 
3330333 | 
2uasi‘iBCO 
455 504 Fj 
S36 G18 Of 
781 «755 $F 
Zig 351 
351-337 
352 434 
254 235 
569 573 |. 
420 ©0428 
608 627 
393 48 
412. 3?! 
416 389 
370378 
447 43) 
733 ral 
33802 
3940-463 
512. $25 
3080 315 
458-446 
254 75 
315 = 283 
404 449 
420 «3-438 
ne | 488 
74602788 
261 192 
275-226 
| 
c 


H30EP+ RE2CCO>6CL3- 


H OK 


-3-22 
~9-21 
-?7-21 
-5-21 
~3-21 
-11-20 
-18-20 
-4-28 
-2-20 
2-28 
3-20 
4-20 
-13-13 
-18-19 
~B8-19 
~4-13 
~2-19 
4-19 
-10-18 
-9-18 
-7-18 
-6-18 
~S-18 
-3-18 
-2-18 
2-18 
3-18 
5-18 
e-18 
-15-12 
~12-17 
-3-17 
-8-17 
-7-17 
-3-17 
~2-17 
8-17 
2-17 
4-i7 
5-17 
-1i-16 
~9-16 
~B-16 
-7-16 
-6-1€ 
~5-16 
-4-16 


rc 


ADDAHDMDADVNVWDADDANDADDHDNDDDMDADDADDADADDADADDAAANMNMADDANAMAAVMSG 


FOBS 


358 
434 
246 
299 
356 
360 
352 
392 
S78 
447 
358 
321 
383 
368 
382 
332 
357 
S32 
337 
257 
3l2 
338 
443 
bo | 
355 
363 
343 
304 
265 
238 
641 
303 
330 
218 
4\r 
241i 
726 
446 
2395 
386 
247 
<36 
375 
364 
363 
518 
627 


FCALC 


332 
421i 
226 
383 
331 
229 
346 
378 
368 
463 


H K 


4-16 
5-16 
6-16 
7-16 
8-16 
-14-15 
-13-15 
-12-15 
-11-15 
-9-15 
~8-15 
-7-15 
-1-15 
8-15 
1-15 
5-15 
-19-14 
-17-14 
-11-14 
~9-14 
2-14 
4-14 
5-14 
7-14 
11-14 
~17-13 
-14-!3 
-13-13 
-12-13 
3-13 
4-13 
5-13 
9-13 
1N-12 
12-13 
~28-12 
-18-12 
-15-12 
-13-12 
6-12 
8-12 
9-12 
11-12 
-21-11 
-17-11 
-16-11 
-15-11 


rc 


ADADONDWADNDDADDHDGDVDAMDDDHDDADADDDNDVDDADADDNNNDDAMDAAMAINDNAD 


FOBS 


356 
41} 
644 
4353 
432 
294 
791 
254 
536 
246 
253 
496 
B43 
528 
991 
317 
449 
396 
406 
232 
373 
3e5 
668 
337 
292 
271 


MO DATA 43-SS DEG 2THETA 


FCALC 


376 
313 
675 
364 
3 

228 
713 
277 
614 
295 
258 
503 


233 
639 
317 
2358 
442 
142 
315 
554 
283 
881 
464 
232 
374 
288 
423 
355 
3688 


18 FO AND 


1BFC 

FOBS 
di 
257 
393 
58a 


rc 


DVOADDADDDADDDNDVODODNDGDDDNDDDDOANMDDADDOHDDODDDDNDONDMHAM 
G 
e 
N 


581 


_ 
' 
i 
@ 

’ 


WDWWDOUVDWWWUOWWDWOWUYWULGLWUYWUYLODDDODDODNNDANNDMBANMMDMAMAMWM FF 


PAGE 7 


FCALC 


Si 
376 
Cad 
497 


H K 


-B-17 
-6-17 
-5~-17 
~3-17 
3-17 
4-17 
6-17 
-17-16 
-14-16 
-13-16 
-12-16 
~5-16 
~4-16 
2-16 
~1-16 
8-16 
1-16 
2-16 
6-16 
-11-15 
~8-15 
-7-15 
-6-15 
-5-15 
1-15 
2-15 
§-15 
6-15 
7-15 
“17-14 
~13-14 
-11-14 
-10-14 
~9-14 
-5-14 
-2-14 
-1-14 
1-14 
2-14 
4-14 
5-14 
-19-13 
-19-13 
~16-13 
-15-13 
-11-13 
1-13 


WWUWWUNOIDDWUWOWWDWWDWUYWUWUNWNUWDDUWNUYNUWNNNUYNYYUWNNUWYNNUNWWl) 


—— ee ____ aa 


ne cr et ea a a tat RSS SO 
n 
re) 
H30EP+ RE2(CO)GCL3- MO DATA 48-SS DEG 2THETA 18 FO AND 16FC 
HK L FOBS FCALC H K L  FOBS FCALC H K L  FOBS FCALC 
3-13 «3 246 264 ~-22 -7 9 202 1a3 -2-28 i 326 214 
4-13 9 613 59? 6-28 -7 3 334 385 = - 18-19 18 441 455 
S-13 39 S27 531 =18:-¢ 3 474 408 ~8-19 18 264 2€68 
6-13 9 615 37 “15-7 9 734 707 2-19 18 447 458 
7-13 «9 341 376 6-7? 9 336 589 -12-13 18 263 385 
8-13 9 333 373 8-7 3 518 483 ~8-16 108 313 262 
“17-12 9 368 338 Q.:<f 3 411 363 -7-18 18 253 224 
“15-12 9 2a5 17g -17 -6 3 643 637 -S-18 .a 417 406 
“14-12 9 238 3236 7 =O: 9 341 230 ~4-13 10 285 298 
“li-12 9 433 v2 18 -6 9 321 313 -3-128 18 268 359 
3 =12~"9 S31 vr? 11-6 9 289 658 -2-18 18 318 247 
3-12 3 S79 533 12 -6 93 354 Sé3 -1-18 18 z52 193 
r-12 9 367 358 13-6 9 339 431 -12-17 18 248 233 
3-12 9 a67 4320 -19 -5 «3 raz ros <-Li-i? 18 394 ec 
et Ser 9 See ao 395 ~-17 -5 9 402 398 ~9-17 13 42 344 
“16-11 9 415 366 7-5 9 1191 1245 -6-17 i@ 386 478 
“15211 “3 536 365 el -4 (9 276 214 “4-17 8 262 243 
-14-11 9 314 238 -17 -4 9 424 3.49 ~2-1? 16 339 348 
“13-11 9 230 246 7-4 3 459 ee a) Q-1i7 18 23 312 
“l2-11 93 ers 346 11-4 9 648 655 Lehr: 10 222 238 
3-11 9 356 3394 ig -4 G3 27 406 3-17 18 364 355 
3-11 63 297 £47 lz -4 9 625 660 6-17 1a 253 261 
6-11 9 518 35a id -4 9 324 137 -12-16 18 342 308 
7-1 69 366 4ag -28 -3 93 488 423 ~i1-16 16 336 238 
9-11 9 470 445 -19 -3 9 239 261 -8-16 18 359 534 
198-11 333 254 -18 -3 9 435 486 -7-16 10 er 265 
“18-18 93 292 312 -i§6 -3 3 228 191 -6-16 18 S02 316 
-16-13 3 543 529 8-3 93 385 612 0-16 10 z267 261 
4-18 3 1187 rag2 39-3 3 S33 566 4-16 108 433 AS2 
8-18 93 548 se8: Se low2 19 524 433 S-16 18 372 338 
10-18 9 343 355 -18 -2 9 312 365 6-16 108 467 465 
~“16 -3 93 691 682 Hic -=2 3 681 S59 -17-15 18 331 319 
“14-9 3 755 739 8-2 9 423 499 4-14-15 18 352 312 
5s -3 3 308 235 952-9 Fe 333 ~13-15 18 518 346 
7-39 9 261 215 l2 -2 9 357 S2 ~7-15 10 231 378 
B-9 3 441 436 -22 -1 $ 366 338 -5-15 18 436 433 
1e-9 3 vr 541 =1f =k 3 qe 436 -2-15 10 333 326 
“28-8 9 coe 133 S +f 3 348 328 ehetS: 19 531 5S? 
-i8 -& 3 291 342 9 -i 9 605 574 8-15 18 326 336 
-i7 -8 9 373 343 16-1 3 733 698 I-15 18 325 308 
-16 -39 93 S42 496 14-1 9 422 AS2 5-15 18 233 248 
-15 -8 9 341 368 -22 0 9 526 518 -13-14 18 357 330 
7-8 9 281 195 <-28 8 9 420 445 -11-14 18 328 353 
B-5 3 433 481 -18 8 9 533 585 ~39-14 18 372 384 
3-8 9 345 327 8 8 9 652 706 -7-14 10 819 882 
11-8 9 331 325 18 8 9 301 225 -4-14 18 437 481 
12-8 93 428 418 ~4-28 18 558 338 ~3-14 18 3i? 334 


PAGE 8 
Foes FCALC HK OL 
396 327 18-19 18 
494 361 -18 -9 10 
306 376-13 -9 18 
718 732 3-9 10 
331 366 4-9 19 
33 286 & -3 10 
356 342 9-28 -B 1B 
326 219 -!7 -8 18 
346 323-16 -8 18 
292 302 «--15 -8 1a 
395 382 4-13 -8 1a 
435 489 4-8 12 
311 3i6 6 -8 18 
234 263 7 -8 13 
ety 335 9 -8 18 
653 669 -18 -7 18 
486 582 “17 -?7 10 
535 548 -14 -7 10 
523 547 6 -7 10 
417 398 7 -? 18 
512 512 1@ -7 1@ 
305 307 12 -7 18 
312 219 -19 -6 10 
238 306 5 -6 10 
342 371 6 -6 10 
524 513 ? -6 18 
313 2B2 8 -6 18 
485 433 -19 -5 18 
5s? svi -ir -5 10 
232 141 -15 -5 10 
312 269 7 -5 1a 
469 427 11 -5 18 
S67 saa «--20.-4 13 
488 444 -19 -3 10 
564 521 6 -4 18 
269 288 ? -4 19 
561 571 8 -4 10 
753 793-21 -3 18 
782 754-18 -3 18 
753 721-17 -3 18 
694 693 7 -3 18 
584 560 14 -3 18 
378 321 lt -3 18 
744 707 12 -3 18 
385 374 -28 -2 18 
225 276 =-17 -2 18 
658 591 6 -2 18 


ee cee orm we me tc ae 8 ee re eee 


Foss FCALC 
456 444 
421 385 
436 396 
a33 a41 
334 553 
345 303 
365 337 
409 424 
333 367 
S12 5038 
382 295 
482 , 396 
382 383 
4493 441 
464 446 
397 319 
432 426 
783 679 
412 383 
328 344 
339 476 
513 534 
342 388 
913 684 
745 756 
387 255 
355 344 
509 452 
361 311 
544 58? 
Sei 518 
734 33 
229 221 
546 Siz 
573 598 
618 628 
373 407 
329 243 
449 392 
455 394 
3A6 363 
353 334 
331 283 
371 432 
311 385 
626 $5? 
-798 B28 


70 


H30EP+ RE2(CO)G6CL3- MO DATH 48-55 DEG 2THETA 18 FO AND 10FC PAGE 9 

H K t FOBS FCALC H K L  FOBS FCALC H K L  FOBS FCALC H K L  fFOBS FCALC H K L_ FOBS 

rf ~Z 16 636 644 t-ig 11 z2S3 265 -2-10 11 286 2931 “15 -4 11 235 212 "13-14 12 Sil 
9-210 885 775 -13-13 11 281 326 Q-18 11 «8408 863620 O17 -4 1 308 «= 239° 9-14.12. 324 
-22-118 418 365 -12-13 11 253 262 2-10 11 1057 1628 -15-411 698 565 -5-14 12 238 
-21-1 18 283 385° -3-13 11 408 495 4-18 11 430 453 4-411 364 367 -41412 287 
“18-118 513 482 -8-13 11 234 257 -18-3 11 285 253 5-431 354 326 -i-l4 12 555 
6-118 278 251 -7-13 11 245 243 -16 -9 11 621 639 6-411 322 264 1-14 12.282 
-16 818 1848 971 -6-13 11 363 338 -12-9 11 47t 494 7-411 442 423 3-14 12-338 
6 8180 327 4326 -S-13 11 474 487 4-911 264 9-275 9-411 333 279 -15-13 12 371 
8 810 988 981 -413 11 252 275 8-9 11 623 581 11-411 537 554 -12-13 12 246 
12 8180 579 682 ~3-13 11 535 561 9-9 11 301 268 -21-3 11 380 313 -11-13 12 3839 
56-19 11 268 262 -2-13 11 323 276 -18-8 11 407 370 -2@-311 289 215 -8-13 12 345 
-4-19 11 = 573 5:23 Q-13 11 «9-236 178 -14-B il 491 486 -18 -3 11 257 i710 -?-13 12-387 
-2-19 11 271 = 223 1-13 11 264 = 253 1-8 it 621 619 -17-3 11 381 312 -6-13 12 254 
“11-18 11 2168 251 4-13 11 276 382 2-811 468 499 -16 -3 11 255 98 ~3-13 12 468 
-18-18 11 256 239 5-13 11 374 324 3-811 60h 598 -14-3 11 694 685 Q@-13 12 277 
-9-18 11 253 9-263 6-13 11 316 287 6-811 294 324 4-311 536 588 1-13 12-233 
~6-18 110 354.0 3350-15-12 11 385 2D 109-8 11 482 363 5-311 236 248 3-13 12 239 
1-18 11 -382.0—~—s 2B] 14-12 11 31 327) -28 -7 110878277 6-311 §23 539 4-13 12 358 
-12-17 11 319 355 -l1-12 1! 644 658 -17 -7 11 375 387 8-311 269 245 -17-12 12 297 

-B-17 11. 368 304 -9-12 11 483 481 -15 -7 11 364 © ©6446 9 -3 11 382 3840-14-12 1233, 
“5-17 11 343-357) 8-12 11 2940 BF 14-7 1100 477 ABs -21 -2: 11 3060 278) -12-12 12-376 
-3-17 11-334 3420 G12 11 SL PZ 13-7 1100 2720S 24? 18-2110 3886 338) -9-12 120311 
@-17 11 341 30B-— 3-12 11 2660208 12 -7 1177? 754 5-211 369 352 -5-12 12 715 
-14-16 11 328 284 -2-i2 11 456 584 3-7 11 368 343 6-2 11 348 «= 3280=— 3-12 12, 423 
“8-16 il 3420-336 8-12 11 387 232 4-711 656 622 18-2 11 86285 = 343 @-12 12 9-304 
“7-16 11 276 231 1-12 11-553. 5373 6-7 11 482 493 -20-1 11 281 258 -16-11 12 344 
-6-15 tl 417 419 3-12 21 7O4 rad ¢ -? il 352 362 -17 -1 11 334 323 -12-11 12 303 
-2-16 11 473. 4210-17-12 110 ats 388 9-711 355 335 -16-1 11 688 644 -11-11 12 536 
8-16 11 381 250 16-1111 225 336 -19 -6 11 464 465 -15-111 378 370 -18-11 12 376 

S-16 11 9-275 183. -IS-11 11 287 340 -18-6 11 273 258 4-111 423 374 -9-1112 37 
“13-15 11 488 352  ~B-11 119 22: 223-17 -6 11 = 4183.42 7-111 539° 518 ~-6-11 12 225 
~bi-13 11 346 327 -7-11 21 249g 237 -15 -6 11 437 432 8 -1 11 563 5693 -4-11 12 411 
“9-15 IL 278 231 -6-11 If 3395 415 -14-6 11 332 389 9-111 375 31 00 -2-11 120-392 
-8-15 11 314 287 -S-t1 11 696 789 -13-6 li 389 395 -22 @11 549 468 i-t1 12 469 
-7-135 Lt 323 317 ~4-11 il <8 346 3-6 tl 2398 265 -18 @ 11 326 312 2-11 12 466 
-1-15 11 411 371 -3-11 11 656 644 4-611 307 211 4 811 653 588 3-11 12 470 
5-15 11 404 375 ~2-11 11 582 477 5-611 385 486 -5-18 12 262 291 -18-18 12 275 
“15-14 il 9-273) 277 B-11 11 267 267 6-6 il 451 397 -11-17 12 311 191 -16-18 12-372 
-13-14 11 337 41 4-11 11 275 267 7-611 326 282 -6-17 12 264 314 -10-1812 266 
“10-14 11 278-277 7-11 11 444 434 9-6 11 312 218 «= 2-17 12,— 259) 242s 6-10 127933 
“B-14 11 242 168 3-11 11 358 294 11-611 298 267 1-17 12-321. 298 4-18.12 848 
-?7-14 11 578 622 9-11 ‘1 409 487 -21-S 11 334 284 -14-16 12 346 313 -2-18 12 316 
“5-14 1! 474 «467-118-108 11-2650 209) -19 -5 110 QPF SQ -12-16 1227328 4-18 12-321 
-3-14 11 404 387 -14-10 11 269 228 3-511 401 367 -8-16 12 245 242 6-18 12.281 
-1-14 11 625 S67 ~12-19 11 475 451 5-511 868 887 -2-16 12 338 312 -12-912 512 
2-14 11 276 258 -18-18 11 934 989 11-5 11 399 397 Q@-16 12 344 335 -11-9 12 236 
% 5-14 11 343 328 ~8-10 11 233 160 -19 ~-4 il 406 368 -7-15 12 358 567 = - 18 -9 12 564 


wt 
Fd 


H30EP+ RE2(CO)6CL3- 
FOBS 


H K L 


=3 
-4 


=3 
-3 
-3 
=3 
“J 
-3 
-8 
-3 
~8 
“8 
-3 
~B 
-3 
-3 
~8 
-8 
-8 
-8 
-8 
-8 
-3 
~8 
~B 
-7 
~7 
~7 
-7 
-7 
st 
=f 
=f 
-7 
=. 
“6 
-6 
-6 
~6 
-6 
-6 
-6 
-6 
-6 
-6 
“6 
-6 
-S 
-5 


12 
12 
12 
12 
12 
i2 
12 
12 
12 
l2 
12 


2398 
226 
600 
286 
677 
331 
285 
321 
274 
510 
249 
310 
208 
703 
451 
560 
419 
271 
338 
324 
272 
332 
237 
343 
233 
334 
331 
368 
342 

76 
531 
273 
474 
312 
S17 
645 
303 
3t2 
233 
607 
554 
313 
431 
295 
336 
58Z 
432 


FCALC 


347 
213 


682. 


212 
7B4 
338 
332 
311 
269 
4387 
267 
332 
331 
715 
415 
688 
424 
211 
366 
383 
256 
416 
288 
348 
252 
539 
295 
378 
487 
234 
517 
294 
4493 
<83 
St? 
641 
239 
319 
247 
5353 
584 
236 
S25 
247 
338 
478 
339 


H K 


2-5 
5 -5 
7 -5 
-21 -4 
-15 -4 
-14 -4 
-13 -4 
~-12 -4 
8-4 
1-4 
3-4 
4-4 
5-4 
~28 -3 
-19 -3 
-18 -3 
-15 -3 
-14 -3 
1 -3 
3-3 
4 -3 
6 -3 
-17 -2 
-15 -2 
-14 ~-2 
3-2 
4-2 
7 ~-2 
39 -2 
-20 -1 
-14 -1 
-13 -1 


L 


12 
12 
12 
12 


FOBS 


343 
617 
344 
268 
3308 
426 
877 
383 
468 
266 
568 
238 
373 
284 


0 DATA 48-55 DEG 2THETA 


FCALC 


273 
561 
333 
283 
351 
333 
84? 
354 
378 
382 
628 
132 
4393 
294 
311 
217 


FG AND 


19FC 


L 


13 
13 
13 
13 
13 


FOBS FCALC 
445 441 
251 262 
295 208 
273 273 
235 262 
249 242 
258 1698 
266 252 
334 348 
344 263 
304 350 
388 344 
311 258 
302 239 
264 203 
359 359 
368 341 
268 268 
311 323 
539 re 
236 241 
388 288 
361 388 
449 465 
318 388 
322 291 
258 178 
369 343 
453 444 
297 293 
496 473 
617 533 
957 531 
373 293 
231 336 
569 576 
381 263 
476 475 
299 282 
371 344 
363 382 
388 282 
254 258 
379 3£B 
228 254 
35 532 
307 314 


PAGE 18 

FOBS FCALC H 
273 287 +) 
319 3680-17 
247 2470-16 
343 331 -14 
563 SB2=« 13 
405 349-12 
374 298 ~11 
$37 479° - 18 
243 172 -9 
257 214 7 
335 388 <5 
617 587 “2 
406 415 8 
233 228 3 
306 290 «= - 28 
265 279° —- 16 
255 166 “13 
423 363 “12 
724 74600«O- II 
S77 332 -9 
S52 543 -8 
237 235 -5 
304 325 -4 
293 223 -2 
269 216 -1 
498 43! 1 
365 346 3 
365 307 4 
ele 583 6 
665 618 -18 
497 429 -17 
269 269-14 
479 465 -Ill 
952 934 -18 
363 32 -4 
326 316 -3 
288 287 -1 
349 296 1 
261 263 2 
257 239 3 
775 727 4 
393 358 6 
949 937 8 
414 366 4 8=-16 
462 473 -le 
347 383 -18 
294 269 -4 
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HZ0EF+ REZ(CO)6CL3- 


H K Lt  FOBS FC 

6 813 995 1 
2 813 626 
8 813 317 
-9-15 14 264 
-7-15 14-389 
-13-14 14-269 
-3-14 14 442 
-1-14 14-343 
-9-13 14. 293 
-14-12 13-278 
-11-12 14-368 
-7-12 14 =. 283 
-2-12 14 = 292 
B-12 i4 =. 258 
1-12 14-312 
-12-11 14 270 
-S-11 14 324 
-4-11 14 4282 
@-11 14 327 
-12-10 14 = 262 
-18-10 14435 
-6-18 14. 420 
Q@-18 14 9-271 
2-18 14 404 
-16 -3 14 = 383 
“12-9 14 96409 
“6-9 14 281 
-4-9 14 262 


@-9 14 35 
-14 -8 14 32 


“11 -8 14 288 
~6 -3 14 303 
~3 -8 14 223 
-2 -8 14 351 
~1 -8 14 262 

-13 -7 14 252 

“11 -? 1a 32 

-10 -7 14 286 
~8 -7 14 653 
~-6 -7 14 278 
-3 -7 14 2352 
-1 ~7 14 358 

1-7 14 321 
4-7 14 474 

-15 -6 14 426 

-14 -6 14 332 

~13 -6 14 345 


m0 DATA 48-55 DEG 2THETA 


ALC 


823 
702 
2E2 
283 
233 
192 
786 
326 
27s 
2538 
322 


H K L 


-7 
~6 
-3 
-2 
~j 

a 

-13 
-9 
-8 
-7 
-1 


-6 
-6 
-6 
~6 
~6 
6 
-S 
-5 
-S 
-$ 
-5 
-5 
-5 
-4 
-4 
-4 
-4 
-4 
-4 
-4 
-4q 
-4 
~4 
~-4 
-3 
-3 
-3 
=3 
-3 
=3 
=3 
-3 
-3 
-3 
-2 
-2 
-2 
-2 
-2 
=2 
“2 
-2 
-2 
“1 
-1 
-1 
-1 


14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


FOoBS 


323 
228 


S27 


381 
313 
255 
234 
752 
262 
672 
268 

73 
393 
318 
339 
396 
245 
427 
223 
305 
403 
362 
Sa2 
284 
399 
326 
313 
658 
251 
445 
343 
243 
286 
471 
331 
297 
482 

78 
379 
459 
367 
489 
332 
383 
315 
314 
272 


FCALC 


293 
193 
524 
361 
258 
249 
251 
730 
224 
654 
133 
397 
384 
443 
379 
350 
228 
433 
268 
286 
3808 
346 
498 
251 
322 
329 
262 
644 
242 
340 
298 
235 
257 
331 
313 
248 
355 
352 
331 
459 
382 
373 
238 
222 
238 
239 
218 


18 


FO AND 


1QFC 
L OBS FCALC 
14 -4230— 405 
14 545 493 
14 418 428 
14-312, 381 
14 438 «= 358 
14-3910 339 
14 738 2=—723 
14 4146 290 
14 617 543 
14 457) 465 
15 324 — 281 
15 298 253 
15 271 217 
15 264296 
15 268% «206 
15 247, 2588 
IS 341311 
15-266 231 
15 369-338 
15-274 2:16 
15 272,132 
15-283 243 
15 330 308 
15 299 264 
iS 297 306 
15 °582 444 
15 4620S 19 
15 368s 341 
15 «-3530—~—i«sB IP 
15 464 az 
15-269) 228 
15 710 3a? 
15 589 576 
15 395 371 
1S 255s‘ 122 
15 78 = 580 
15-381 274 
15 270 249 
15 361.— 303 
15 297 = 288 
15 264 256 
15 378 344 
15 287212 
15 368 339 
15 258 242 
15 461 48e 
15 312 261 


FOBS 
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242 
320 
163 
362 
374 
329 
443 
262 
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at ee ) 
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7) 
eecad 
“07> 
Lot de | 


x 
00129£9(1) 
9. 29188(7} 
9276471 9) 
M.1K879 19 
Oo21are 2) 
0.2752 3) 
Oooantt 3) 
0.015% 3) 
Oo163% 3D 
0. ?RPRC 4) 
0. 7a5e a) 
Oe %54C a) 
0.70120 6) 
DeAO% 4) 
9011550 4) 
0.0609 4) 

=0,0677( a) 
N.006SE a) 


—9.0447( 4) 


wO.D4tT7E a) 
—02.1997C a) 
#9.07°99( 46) 
O.0318¢ &) 
).O574( &)5 
Vet rr*¢ ap 
O.1749€ SI 
C.7404f S) 
Vor t7Aml SF) 
0.2996 4S) 
%e47714 539 
Oo 9RE7$ 6) 
MW. STC 5) 
Oo TAH 7) 
0.0749( 4} 
Dot 2*Kt AD 
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MVEA 45 
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9e729TC 2D 
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0.197 € FD 
0.109 ( 4 
O.086 ( 35 
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0.094642(1) 
0.2022¢ 13 
O.O741t 13 
O.1435¢ 11 
O.O0836( 7) 
Oel39AG Yd 
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O.O107( 4) 
G.0700( 4) 
O.983!¢ a) 
060997¢( 4) 
061490 4) 
O-.1676¢ 4? 
Oo2244( 8) 
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Oe1702¢ 4) 
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0.0997 4) 
0.0503( 4) 
O.970AE 4) 
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